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ABSTRACT.

bility, easily maintained, and economical.
the, common carrier among the several university networks.
show the»eff ctive use of tpe common carrier.

Connercaa] Connnn Carrier

-

Over the years, the common carr’ieaas bee
-principle service for data communication.
though, therg are thousands of companies
provide the common carrier in the countryf({ the
highlight of, the common carrier can be su
as follows:

A. Narrow Band -

‘for the transmission wp o -

.o 300 bps
S 7 ¢ « = drjiven by the common carrier
< , througp multipl®ing a voice
S band, some;imes referred to
. . as "sub-voice"
-, - filed in FCC tariff 260 as .
. series 1000

B. Voice Band - data transmission rate is
- . about 300 bps to 10,800 bps~

. < - capabIe of transm1tt1ng 5
. voice pr data info n o,

- filed in FCC tar1ff}260 as N

¢ 2000, 3000, 4000, &nd some, - .
5000 series offering A

’ C. Wide Band* - obtained by tombining some

numbey of voice tand equiva-

. .. lences
- common Speeds and voice
equivalence - -
Gome 19,2 K bps 6 voice Wink
50 K bps 12 voice 1ink

", - 7230.¢ K-bps 60 voice 1ink -

! - filed in FCC tariff 260 as

{ series 5000 and 8000

- T1 carrier multiplexing 24
-speech signd) digitized,
output of- T1 15 1.544 M bps

- for data and point-to-point
‘only, sub-channel 2.4, 4.8,

. 9.6 K bps available

- higher error free rate 99.5%\
and up

. - Yine speed equivalences
[ T2 output 6.3 M bps :
' 4 7-1 carrier

v

L

EFFECTIVE USE OF THE COMMON CARRIER
It A UNIVERSITY COMPUTER NETWORK

John Chepg

The advances in the data communication technology have provided many pew techniques to a uni-
‘"“"”““*—-vers+4y~or 2. region computer center to serve their remote 'stations and terminals mpre effectively. By
using the multiplexing techniques on the communication link,
Several designs of mu1t1p1ex1ng will be discussed - the use of

Jtion load and rate for transmission; 2.) Communi-

' is concerned, the leased line has proven to be

.tiens as possible an the telephone nétwork, thus

-speed?"”.
*AT&T recently f$1ed rates and’regulations for DDS, a private line interstate. offering ‘for data communica-
tions which would be pro&jyed over a digital network for 96 cities in 1976. N . 4

I11inois 60153+

it can provide many advantages, such as flexi-

- The voice band will be used as an example to

I3 output 46.3 M bps :
7 T-2 carrier
M34 output 281 M bps.:
‘ . 6 T-3 carrier
T4 oztput 564 M bps

>3

In selett1ng a comnunication 1jne, there are
three (3) mdjor consideratigns: 1. ) Informa-

cation line quality; 3.) Cost factor.

Because the voice grade (series 3000) is still
most commonly used,in computer*data communication,
ft will be selected as an example to discuss its
facitities w1th régard to the above parameters.

Generally, there are four (4) basic rate struc~
tures of the communication services:

1. wide area telecommunication service (WATS)
* 2.° direct distance dialing (DDD)

.3. foreign exchange

4. private or Téased line !
The first three (3) catagories are normally de- .
fined as switched facilities i.e., it is connected
on a demand basis. As’far as-the line quality

up to the mdximim transmission vate of the voice
band Tline because there are various circuit con-
ditions offered to eliminate the impairment of
the communication line, such as C-conditioning
and D-conditioning.For the switch network, it
may go through vast numbers .of routing combina-

the 1ine quality is more limfted than the leased
ling. Cohsequently, the cost

h fg?or-ofwthe»basit .-
co unication line is affected both the rate
structure and the quality of gpe line.

Let s assume mnow that a cormmunication line is”
selected to use for a group of terminals. One
simple question will certainly be asked, “How
many terminals can be run on the 1line, at what
This has always been one of the
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v characteristics of the communication: once the . 1.) the method of error correction and 2.) cost
communication s established, there will be difference! The concentrator, also referred to as
imnediate need to expand {t§ capacity. an 1nte::grated front end, is usually frore expensive.

¢ Hence, it is mostly used with specific interests
With the ‘advance of technology, the tech- .- in mind. The multiplexer is capable of performing
,niques of multiplefing seem to be a solution , network diagnostics (not error correction), and
‘} to solve the problem. It can effectively use it is usually ‘less expensive. Therefore, it is
Y3p, common carrier 40 qts maximym rate struc- more popular. ¢
Xire and line quality. At the, same time, - ‘ : ) T
- i¥ my reduce the cost, and provide other . Two (2) d1fferent’ types of mu1t1plexers are most
coe ad\‘antages ‘t0 the network. . : cammonly used: Frequency DiviSion Multi-
. ) ‘plexing (FDM) and 2 )~ Time Division Multiplexing
Multi;)tex‘ing Technique, L N | (TOM). "The TDM can handle more terminals because
it uses the tite division concept rather than the
. Mu\tip}exing is a technique of simultaneous . share of frequency band-width used in FDM. So it
transmission of more than ooe transmission over is the most comuonly used. ‘
- the same communiication line. -1t has been used L y
by common carriers, for many years for exampIe The effective use of the common carrier by means
DDS uses extens\ve]y multiplexing. .of multiplexing has the following advantages:
. 1.. It maximizés the utilization of the Ine,™
Pr1nc1pai ly, there are two (2) types of equip- . i.e., 1t will allow as many synchmnous and ™~
> ment built for m\itiplexing: multiplexer and - asynchronous termingls to be both imple-
" concentrator. They share the basic concept - .. Mented as, ‘lo:sl‘q as .the Sp band-width of
, of multiplexing, wbich js to use_one high speed ™ the terminals does nbt ceed the tolal
i comunication 'Hne and subdivide it to provide-. > available band-width., ‘ .
. - avariet§ combinatwn of terminal and-speed. . - It is reliable, f.e., it m a1ns high de-
ve . b grees of performance as'cofpared to other
However, there ane two (2) basic differences » methods of te1ewun1cat1 , Such.as point-
. Jmng these ‘two (2)\dev1ces 1.) A multiplexer ) to-point. ..
* uses the méthad that,the sum of band-width for + 3. 1t is-easy to maintain, f.es, it wﬂ] ehmi—’
the terminal is apprd imately equal to the' total nate the number of phohe Hnes, at the same °
. band-width of .the co unication 1ine; while the . time, 4t provides a certai’n method of net-
concentrator may serv mare terminals even if work di ostics.
. * . the sum of the band width of-terminals is biggkr 4. It allbws for future expa’sion, i.e., more
* than the actual available track. The ¢oncentra- . * terminals can be implemented until 1t reaches
' tor provides more dynamit atlocation of band- » ¢ thé 1ine capacity.
width; it can be viewed the same concept of N 5. It is economical, j.e., the cost per terminal ., °
‘virtual memory system. &\) Concentrators have - wiTl eventually do down as more terminals’,
added more ability to perfyrm the error, correc- . are implémented on the same cormunjcation
tion than the multiplexer. g 1ine. - . . . .
A basic selection rule of myulti lexing equip- . Obviouﬂy, in des1gn1ng the mult‘lpl@xing
ment wiH mainly depend on tw (25 factors: telecommunication, there is one disadvantage, ?
) ) T .
. [3 e ‘ (U ~ ’ y .
. /\ D . N ’ T .
COMPUTER fooe M| X - M 7 T
. . N \ Y - T .
' . Figupe I. \Sidple Multiplexing Netwbrk “ A . p M B
- ¢
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LOOP - STRUCTURE .

have 'been widely used, such as in the univer-
sity network, the lowa regional computer cer-
ter network, Datacom network of the Univer- .
sity of Ind1ana !

.
. ot
" A Case Study of Multiplexing Network + .

Traditionally,, the network design in a re-
gional .computer center with a lot of smaller

COMPUTER e : “MULTIPLEXING
' NETWORK 4
1 ‘ )
' Vo,
-& b "
~
\.‘ ‘
FIGURE [V
: ‘LOOP-TREE STRUCTURE
COMPUTER MULTIPLEXING NETWORK
! v s
. A ’ )
. .\ }
N * I
1 e., if the tommunication line is malfunctioning, _computers or remote job entry stations and time
1t will cause more terminals to become inactive. sharing terminals to serve, tends to separate - -
Hence, line redundancy is usually required. the use of common carrier by distinguishing the e
. v . synchyonous afy asynchronous devices. By taking,
.Generally, there are four {4) methods of multi- advantage of mhltiplexing, a common carrier can
plexing that can be classified: be used for both synchronous and asynchronous
1. Simple multiplexing network - a network transmission at the same time. -
to support a group of terminals with a -
multiplexing device and trunk line as Let's suppose that a redional computer center ’
. shown in Figure I. intends to design a network to serve a 4800 bps
2. Tree structure-muitiplexing network - a synchronous RJE station* (or to comnect to another
network is divided into subnetworks and?! computer) and 15 - 110 bps asynchronous terminals.
connected .together with tree struefgre —_ . e - .
as shown in Figure II. Obviously, there are several ways to design
3. ‘oop struture network - a network of the the network. Let's examine the pros and cons of
«, multiplexing devices and tonnected through some of the designs typically used.
a loop structure ag shown in Figure {IT4. Nomm . o .
4. Loop-tred structure network - a network First of all, when & point~to~point connection
is constructed with the comb1nat1on-of is used, it will require a total of 16 phone
tree and Toop structures as shown In ‘ lines, {.e., one voice grade line for high speed
Figure IV. , « and 15 subvoice lines for low speed. The advantage
' ‘ ? is the simple designing The disadvantage is the
The second and third catagories may be uséd, cost is -high. .
. among' nationwide networks, such as TYMRET,-and . . o . )
the third and fourth catagories m “be used tdr Secondly, a paint-to-point is used’ for high
apply ‘to more complex networks, such as ring speed terminals; multipoint with FDM is use
computer network. ) ’ l for low speed terminals. There are 12 subvaice
i “s1ines that can be eliminated. Consequently, it
In a small to medimum scaye of the communi will be less expensive than the first method,
catfon network, the first or second catagories but it does not allow for future expangion. * .

Thirdly, a point-to-point is used .for RJE
terminals, while a TDM multiplexer is useq for
low speed terminal connection as shown in Figure | .
V (this method is used at lowa regional computer
network). In this case, only two (2) uncorditioned
gice grade lines are used.” The total band-width

15 terminals s 1650 bps. This means the re~

aminder of 2150 bps (4800 - 1650; assuming un-




°, conditioned lines will use up to 4800 bps) can
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Table 'I: Cost Analysis of Case Study - .

"be used for future expansion.. The network is , Phone Line i Cost Extended = Total '
s easy to maintain because the feature’is pro- Method - ¥ _Cos (Estitated) Cost .
L vided by the multiplexer. . . . . v =
) 1’ 16 $900 -0 $900
L __Fourthly, a conditioned 1ine *(up to 9600 bps) ° R
is used for both high and low speed terminals e P . ~y .
+ +as shown in Figure VI.' (It is used at California 2 4 8530 0 "$530 °
State Universities and Colleges networks.) Thus, . - . .
the need of the common carrier-is reduced to . o . ‘Z’/ :
anly one. The network is easy to maintain , » - 3. 2 $260 $600 | $860 - °
and allows for future-expansion. Another ' : U .. - .
- advantage of the fourth method over the third . . 7 ,
method is to utilize the communication line 4 . 1 8160 $600 $820 iy
- at its maximum rate. The multiplexing can . - RS )
- be Split into a 7200-2400 bps combination for - . . .
. synchronous and asynchronous communication. _ NOTE: 1. Distance is assumed. 20 miles. >
In this cdse, the increase of available widths { 2" Cost extended to include only the / .
for synchronous transmission will certainly. ! cost required té change, from methods : t
jncrease.the line throughput. : . ¢ 1 and 2. , - . .
* . ‘e ’ P R ) . IR S
\ t is certain that the reguirement of .the netwgrk i5 increase the same concept can be ex- ° .
line redundancy. is proposttional to a number tended to apply the high rate of the common,
- of | communication lines.used in the network. carrjer to more complicated tree or loop Struc- !
The cost,analysis of, the above four (4) methods : ‘
‘ca‘\ be tabulated as %hown on Table I. . . -
From the table, thesecond method .seems t i - A ¢
cost less than the o&bs simply because it eeffective use of the common carrier will ‘4
- requires only 3 voicE grade lines for the redy pn thé use of multiplexing because of the
asynchrogoys terminal. However, it is not follghing attractions: 1.) it is ecénomical, -
genéraily used because of two (2) reasons: ) L2 .31;?!:2 is flexible, 3.) fit ig reliable, and -
1.) it does not allow for future expansior, 40Vt is easy to mainj:a‘in. Thus, the method ‘ . i
and 2.)/ it does not offer network diagnosyjics o? hyltiplexing has become more popular to use.
which ¥s usually provided by the multiplexdr. . It f§;clear that its demand will be greatly-in- - )
Y e c}:‘easg‘& in .the near future. . . :
. This case study s essentially a case in, a Whe o0 ) .
simple multiplexing analysis on a voice grade [t {s recommended that the network system de- .
1ine. When'a requirement of communication . sign and mandgement shall be based on the aboye _
. . T i s @ N
‘*88 ¥ # : 1 * 1
RTINS
t 7 ¥ e : 1
. \ “-{‘.{W‘.l s .».— ~




11ab111ty d performapce 3na1y515 - un-
doubtedly?, ¥ simulation model can be developed
to prox}de he uitail of analysis.” * .
- \ _
N The dil of using the common carrier in.
leased or swiltched networks will essent1a11y
depend on the 1mprovement of communication
technology. 1In the ARPA network, it has shown
a high degyee bf suctess to use the minicomputer
as a concehtrator to perm1t arnumber of users
to share the s communication network. Other
features, such @s packet switching, error de-
*tection and cor ection and a standard net- .
work protocal td permit a terminal tc communi-
cite with variou computers, has also proved
to be very valuable.

When this concebt is applied to regular tele- .
phone switching systems, sush as FCC has recently! -
granted a new clads of carrier called Value
Added Network (VAM), the cost of data trans-
m1s§\§g\w1}1 be cajculated based bn the amount

of d transmissign regardless of distance. N

There are two 42)\ significant improvements
- that will be providbd when this service is ‘
, © available: .) 'itiwidl, be more cost justified
as compared ‘tn existling phone networks, and -
. 2.) 7it will phovidel more religble service
- because there is\mork errar correction prov1dedﬂ
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ABSTRACT: The 'full.system' concept-as to networked computers is developed--as also the concept of y
. ‘scientist-primacy’ ofX 'educator primcy networking, Properties of.a virtuaI“network as it could , .0
be used by computer science tuchors are instantially elaborated. Having considered research on ' . ,
‘hetworks in the perspective of differentiated types of computing (u, for exampld, that required by N
domputer science itself as an academic discipline), a COntnstivo. even prthogonal, viewpoint is.
. taken: i.o. ., research on certain properties all such -systems will reqnirg . ! Foe
‘ > . ° ~ . Y - [
. ¢ « . f
' . In the long porspoctivo of hmun his- network rosen\ch. that would be the need’ for a - ‘
tory we ‘observe that as to the quality of life, the systems approach. ‘An examination of the current
Auihbﬂity of information--and, of course, the ressarch literature bearing on networks makes it
uses to which available information can then be | ° evident that thére is a good deal of activity on
put--is, without cavgat or quibble, the ’singlo many fronts-~including studjes of hardware, com-
most: crucial determinative variable, ' . ' wmunication, software, managemsnt and organization,
. ’ ¢ human. factors-at. the system nt rface, and ot,horsl
¢ If 'we assune -for at least all but the We need to continue effortd’ on‘each of these
more recent historic past a rough constancy in envi- fronts, and it may be urgaed that we 2also need to
rormental dynaxism (e.g., ecological conditions . give special abtention to integrating these types
not variable enough seriously to. stress the species) . of efforts-~as also to the enculturative role of
and also assume & rough constancy in genetically educational institutions' network arrangements, _
. determined components of central nervous systexs' . ' immqh as their chaYacter will profoundly .
ipformation processing capabilities, the difforonces‘ , affect, how today’s students vill make use of
in social 1ife from time to time and place to plslso infon-tion networks as‘tomorrow's adults, LI
nay bé treated as more critically a matter of ;Eﬁfor- Tt . N
mational nrhbﬂity than “of any othor variable . We need 2 science of notwork systens
- set, " . . . as such, where-a network System: is defined to be °
7 - : “inclusive of all facets of itssttucturs and TN
Tho ul’idorlying condition of povorty- © 7 Tuictionin --“fho various Huﬂn,f;co{s. Tardiare "~ T T
in materialities as well &s in mind {o.g., Stimulus facets, ¢ fléation facets, sqftware facets. -
deprivation, intellectual barrsnness, stc.)--in our ¥nd nofo well. that the human facse s must include
own day and t.hroughont history is informational * the 'learning history as to noh_odr s to which
deficit. .Man not having changed crucially and (At ‘students are, eéxposed in educltioml institutions.
least uniil recently) enviromment not having It is clear to everyone thet while thore is a lot
qhanged crucially, what makes any of us different . of art that goes into, say, computor ‘system
frém people in other historical times, places, and hardvaro architecture or into programming, the . !
cultures ts, priurily. that at any given time and . rosults of that art--as also with the generation
place wg know.. That most elemental difference, of scientific theory, be it said--have to meet
- the difference between ropotitious behavior and increasingly demanding erdteria of scioq’tific
o creativity, is also a matter of knowledge. . rigor, such as, fop mnp‘l,e. expectations as to )
. ; the quality of the applications software, Appar-
. . v In such 0. broid, humans context we luy °, tly it is not quite so evident to date to the
seb \uch more sharply the salience of the issues ctitioner community that we Heed conmparable -
. tied to the development and wide utilirzation of oqucutions as to scientific quality for our '
h . the information productive, disseminative, and co- ~ understanding, of human participution in such .
ordingtive roles of computer to computer comsuni- systems (including just, how they are experienced--
. . cation networks, And it is primarily in educational. learned ahout-~in schools), and, notaply, for our.
L . institutions that we eXpose people forully to understanding of the total systém of men and »
org:niud information-~-and where, also, we provide machines and progms in cohoront interaction,
. some of our-most; powerful role uodols for information ) ‘ RN
Lo use in later 1life. >+ " The problons in’ Achiaving a genuine -
! . science of man-machine behavior in its full . .
If there. is one star to mor by as to conpl'ezd.ty constitute a decidedly non-trivial
¥ LR N ) » }
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research frontier, Doépite our heavy reliance on science teaching areas, requiring special and expensive

and technology, as a civilization we have £iven com-
paratively little attentionyto understanding in any
strict scientific sense the interplay between people
and, on the other side, the dymamic structures of
technelogy and scisfce. There is a research fron-
tier worthy of our best attention and support, both
in ,respect of its social importance and its intel-
lectual challenge. .

5% S8 98

' . )

Thought of abstractly, he uses to which
computer scientists as teachers could put a net-
work capability dedicated to their service would be
very much what,people in gther disciplines would
use & network for. That is to say, the network
would be important for access to data, to analytical
programs, to special purpose equipment, and it
would facilitate compunication awong members of
a research and teaching community, There are .
also expeqution‘s of economies of scale and
specialization., ~Beyond those strong reasons for
a computer network for computer .science, there is,
further, the advantage to be gainad by enabling"
computer scientists to have the experience with
netwarks which they could then generalize and
convert into useful vicarious exp&rience appro-~
priate tocther disciplines and teaching spegialties.
That experience could include the dévelopment of
prototypes in hardware and software and organiza- -
tion. There i% a special additional advantage to
the. sducational and scientific community in a
network.virtually dedicated to computer scley-
tistss that advantage derives from the widespread

_usability in other disciplines as well of the

» tists themselves.

understanding of the algorithmic process being
developed by computer scientists. Through’the
fostering of collaboration smong scattered
computer scientists interested in these prob-
lems,. the developnent of such salgorithms as
would serve research, and thus teaching, in
many other disciplines could’be hastened, The
.availability of these results over a network
sexving computer scientists might make them in
many .imstances, much more immediately ‘accesible
to other faculty in schools, colleges, .and uni-
versities, as well as to the oomputer scien-.'

Coiplex computer systems are, of course,
sufficiently subtle to be interesting as objects
of study; the availability of & network also
Would contribute to opportunities for many more ’
computer science teachers to studyr and teach

-

- computer systems at their most complex--which

~

is to say when systems of whatever complexity are . .,
themselves only parts of & larger nstwork,

- One way in whith computer soientists
might be expected to put & virtusl network to
good use would be in conjunction with various types
oaf-non-numeric computing. That is an aspect of
computing now underrepresented in the computer
science curricula of sohools, colleges, and .
universities, The growth of non-numeric computing.
is feltto be not only a deyelopment'of quaRtiti-
tive significance, but one offering attractive
scientific opportunities as well, Advanced symbol
processing and artifidal intelligence activities
are clagsic instances of research areas, and

.
N .
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capabilities; they are, then, natural candidates

for inclusion on & computer science network. The
problems in storing and analysing ths Anformationy

in motion pifturey, for example, constitutes a
stupendous task, for whith the largest ecale hem-
ories and the cleverest pattern perception routinmes
will prove necessary. The excitement and aceomplish~

. ment in such tasks can be shared -when undertaken
- in a network environment.

And we know that todsy's
students are, proportionately, less print-media-
oriented, and might especially relish an opportun-
ity to learn from observing their computer science
teachers addressing this particular set of
problens, .

All the varied pr’ohms that need to
be researched in order to give us the user-primacy
networking to be discussed subsequently--where
user primacy is s synonym for educator-primacy
or*scientist-primacy, in this context--could be
adided by the bobt-strapping participation’ of
computer Scientists working over a network. That
would be true, for instance, with respect to the
solution of softyare problems specific to the
needs of certainafunctional types of computing.
Collaborative efforts over\a network between
computer scientists and specialists in these.
other disciplines is obviously a very de.rable

.

* arrangement to facilitate, .

L
Tha ARPANET was cgpncerned with the

.

“interfaces between disparate computers, primarily.
Now oux concerns must be heavily with the inter-

faces with disparate users, that is to say, dn
PErt, with another type of software problem.

Qne phase of what I am referring to here is )
anilogous to what'ARPA calls ‘agentry.’ That is
the need to develop subtle softwdre to stand
between the user and the progressivley more .
oomplex software structures.which are ‘now
emergent. ’ -

’ Among the kinds of research efforts into
which computer scientists might enter collabora-
tively over a network would be basic research on |
program Structures, program verification, and the
syntax and semantics of programming langusges:

" there ars immense economic stakes in the mechani- ¢

zation 8f the software generation and perfection
‘Processes. Collaborative efforts in working on
them could result in ;r‘ut savings. A network to
sebve computer scient sts could be looked at as

a distributed laboratory within which to conduct
experimental studies. The transformation of the
ARPA network into the DCAnetwork may be taken to
heighten this need for & virtusl computer science
network.

) .o
*  In Language Research and the Computer

(1972; published at The University of Kansas, and

" now available through the National Technical

Information Center), Sally Sedelow and I urged

. the design of total computer configirations to

serve language (symbolic behavior) researchers.-
starting with user needs and working back {rom the
software implied by an idealshuman intenface to,
eventually, the hardware properties, rather than
procesding in the conventiomal way, in the oppos-
ite direction. Work on the automation of the °

‘computer system désign process, starting with
'

~
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user specification, repressnts powerful methodo-
logy for systematizing and strengthening that
process, Langulgo-diroctod mputer system design
and othor related activities also constitute a
notable instance where a virtual network for
computer science itself might be used as a research
medium within which to improve the, essential
processes of computbr science proper, including. ¢
the design of what we are hers calling 'full
systems.’' Such researth could make a\reality of
an ideal often expressed: designing software and

. . 'hardware together so that operating sys

compilers, and the like are parts of a whole,

.rather than oddly matched components in a (prced

ensemble. The history of forced matches of systém

- elsments which had'evolved along 1ncompltibf§

trajectories is an inplicit testimonial to one
major need for networks. With larger systenms
and hisrarchical programming efforts that nood
" will be furthor actentuated o

- Ths genmeral imprqvouont of softwire
quality is contingent-upon various efforts at
colaboration and coordinatien, not Jeast of ‘11.
those, involved in transmitting, often best done
over a network, sets of programs to validation
sitoa, Any classic area of computor soience suoh
as. graph theory,and its lpplic:tions, and any
 comparatively newly emergent area attractive to
mnany. rosearchors, such as couplozity theory, may be
s fit'ressarch focus for utilizing a network. -
Some parts of computer/information.science, such ,

., as information systems studies, sould profit

-

i-mgnsoly from enabling students to have access
to a richness of structural detail, in this instance
in Xarge, operational information structures; that
way students would not be ¥{mited in their under- .
standing of what can be done’ through stud¥ing
only *toy* oxllplos. A number of topics that
are of very'recent development as foci of attmn-
tion, such as new memory devices, extremely large
data bases, and intelligent terminals.are all
research domains in which people. might wish to work™ °
over a network. .
e oy "‘4

¢ It is also true ihlt*ﬁﬁir-,gro certain

. interface subJocts on uhichgsonpntor sciontists and

. their students msght chooso*tqhyork using a net-

.

\

" work-=1hcluding sboial interface ‘Problems with

a high student values' saliencey!’ Examples could
"include the implications for the design of computer
petwork systems themselves of freedom of imformation
lagislation, privacy ideals, and data security
issues, now all .subjects of generally heightened
attention; other examples would bé the use of

modelling and simulation in areas of national need} = _

such as with energy and the industrialization of
the homsing industry and construction more ‘generally.
Related in various ways to these issues 4s the
applications area of electronic funds transfer.
There, too, we have a hetwork-spanning phenomenon
which might well be studied over a network--and one
which most probably will deeply penetrate thé lives
and work-habits of our students in u‘ys csg,ot

uninlginqd by us, *

The hArdunro of computers could be
another fit‘subjoot\for “Fesearch conducted in the
network mode, even though cheaper powerful componants’
also ilply a resurgence of localigzed research options.

°

ot ‘\_

\\:hat may be true here for some aspects of computor

Q
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**membership of the set is determined by comparabil-

11

' . 1 Y et
architectonic{also may hold for .certain specific,
compchents, sich as special purpose microproressors,
Just as structured programming is concerned with
a technology of collaboration which could use a
network in the control of software projﬁgsi » 80
too might we look to structured hardwa t to
mentior total system design--as a procbsf that
could be conducted on a networked basis.

! FYTR T Y- ) .

In gono%al, apart from special minicom-
puter installations in particulnr laboratories,
a sciwntist today--amd, & fortiori, a teacher--
is usually confronted with existing configurations
of hardware on hfs campys as a 'given.' The
scientist is characteristically expected to adapt
himself to the situation on his c¢ampus with rsspect
to both hardware and”software capabilities. To
be sure, there is some glve and take, with the
mofle vigorbus and prestigious scientists on any
given campus likely to be able to achieve certain
special consideration, especially if they attract
heavy outside funding. Nonetheless, most scien-
tists Have to adapt themselves to the existing
hardware and software (unless they are prepared
to make dysfunctionally extraordinary oxortions),
rather than Having available to them clplbilitiol
specifically designed with their computing:
requirements as the overriding criterls. Further,
the existing systems wh%:;lany user has to adapt
to is not by design a ' system.’ That is to
say, certain sub-Systems have been worked out in
some. measure scientifically, but other components
represent particular stages in a haphasard evolution.
By. some standards what the scigntist and teacher
. interact with is, as a whole, not a true system,
not a 'fnll‘systen. .o }
. 4
) The emphasis in scientist-primacy or ™
+ Sducator-primacy networked computing is to bring
about the resoarch _needed to allow us to start an

conpututional needs of & set of users, where the

it¥ss in their oomputational requirsments. Start-
ing with the requirements for any given class of
users, we are then interested in the knowledge (
needed "to provide suoh users with at least virtual
network access to precisely what theéy require by
their own definition. One would not start from
existing harduare necessarily, nor from existing
softwaxrse necessarily, nor from existingcommituents
to 4 computer center arrangement. Rather, one
would start from an identifiable set of user
scientists, teachers, and students, and their
specification of their needs.,
4

In one way of breaking out some of the
content relative to these goals, ye could here
look at--had we the time--some of the needs that
dreflready coming to attention thlt are specific
to particular classes of academic computing, In
no particular order, I will 1ist some of the groups
from which there is evidence of grassrdots congern
to specify the research necessarily anterior to
a satisfactory uooting of their tomputing needs
on a networked basis, It does not require any
elaboration at this point to make it evident
. that ‘the situstion of computer scientists them-
selves is Anllogous in this respect to taachers
4.‘ *
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« and scientists in other disciplines.| Some scienti- _ . Jpresent perspective, by gontrast, wescan for the
fic disciplines and specializations in which there ' qarious appects of any total system to provide 3 . o
is some sense of emergent net.work requirements ! nd%ygork capibility. In thé former case the \ ; &
include: * 4 exphasis is-upon what it takes to produice the s .
‘ « o knowledge for an effective educitor primacy or - :
psychology; o selentisteprimacy virtual network for some parti- ' .
: cular type of teaohing and research, while in this p
the atmospheric sciences, including climats section we coficehtrate on what it takes’to provide . ~
dynamics; . + full system natwork knowledge, not expIicity atten- o
. o, - ding to the diffemntiae among, such full system ' E
survey research, as a subspecialty withi! ‘networks but l‘ather to the properties they mist .7’,
political science, sociology. and socia all share. , . o . N
b psychology; Co v ~ .t
. - . Lirge ergineering systenms such as’those . s+
@ eco.nomicé’a . designed by, "NASA provide ond of the important
. . sources of insight “into what is’ required to — n
systematics and ecology; develop a full system capability for t.he use of \ -j
. . - networked computers for academit purposes, N .
husan biology and the niod@cal sciences; R Q‘\ Behind the ability t.o design and make opentioral N
e ...-h subsystem with & . man- mchina._splca.sys.tem_ S
oceanography (both indspendently and as one . \ﬂiere 1ies In Varying depth, scientific knowleige - -
of the fluid sciendes along with meteorology, f the componen.s which have been engineered into .
ete.)s . . rking systems; Similarly hers, although'a R :

computer network’ is fir frem so dramatic’a maps -~

physical measurements research; machine systemas a space vehicle in dperation, .

A ' increasngly we realize the ig:)orunce of* compre=
psychiatry, and general medital dlagnostics; hensiye knowledge in depth with reference not
. . R . : only tq the totality of components making» up a §
language researchi . full tem networkint capibility but also for the

"I integrative properties of such systems as wholes.
It can be\argued that many systems (and notably
many information retrisval systems) with a large
computer cokponent have nbt woried a8 well as was
) promised bechuse the design wes not systewc--
public administntion roseu'ch {higher educa- ‘because important subsystems wes not understood
tion)s .. . - © 4in themselves and also in their mutual Telation-
’ . .ships with otheks, Too much of the total under-
. standing was lef} to the vagsries of traditional

chemistry:

public adminhtution reseu"'ch (urban);

applied u&theut'.ics.

% ) lore, or even it out any affective explicit atten-
Although they are- not. precisely in pau- tion.
1lel with thé specialties 1istéd above, we might . , !

It is unnecessar; here to reeppitulats
*in any detail the components of a total stani-alone
gomputer configuration ‘when shen’in un-lgchine .
Systems perspective, But whatever is nesded in

also make some mention of special problems and
opport.unﬁies associated with computer ndtwork’s
for' 1ibraries and for museuss, R

For somdthing in the way of.a fuller ela~  the way of knowledge for gonp-ohending s single,
boration of the research nepded in computer network- computer-based system may OE to.be known at a
.ing for a particular subject-arga, in this case scaled-up lqvel when a la etwork of such °
psycholog. I'11 hdre (owing to limitations of time » Single ¢ systems (now, subsystems) is to be
and space) simply refer you to my article on "Some . well undegsto Here, as elgewhere, substantiaj ~
Implications of Gomputer Networks for Psychology," differences in scale produce effects requiring ,

to appear in a few weeks in Behavioral ‘Research fresh, independent investigation., Thus we have ~
Methods and Instrumentation, And for acoess to a both questions traditional to computer soience
comprahenxive sampling of the systems literature to examine in a new way when therw is a shift in
for the sort of computex networking, solutions scale, as wilas entirely new systamic features

proposed in this paper, you might consult my to explore, ‘The gross chtegories abpropriate to
bib}liqg:ﬁ‘hy which is Volume V of Computer ! our understanding of, these networks dystemically
Studies in the Humanities and Verbal Behavior, . would include the traditional elementds hardware,
recently distributed by Mouton & Co,, “the pup ) software, 'communication, u&er interfaos, applica-
lishers in The Hagus. - tion specialization, social and organizational

. . ’ dimensions. and total systey integration,

.- 88 288 388 *

s L . VIt Ap primarily with reference t.

In this section of “Researoh or Network applications fooi that a full system understending
,Erlelronments for tional Data Systems,™ we . of networked computing incorporates the kinc of
take a differen »asectioml cut of the total® resesarch discussed above with reference to
research and prospective researoh aotivity, This °* solentist or oducator primacy networked cemputing®

cut is largely orthogonal to that taken when we look research, _

. at the requirements of 3 particular sciehoe subject, ! L
In that case we look at research on notworking from .bne type of research here is coftoerned
the penpoctivo of types of .computing. In this with the dynamic; of computer network data commun-

. v .
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ications, Computer networks are seen p‘& differing |
from certain other sorts of networks that have been
better studied and understood , such as the control
of the flow of physica]l entities, for the fact
that the systea under control and the communi ca-
tion netowrk used by the-cgntroller are one ard
the same, Research needs tg be focussed on
developing a theory of protocol or ovarhead
requirements for such purposes ak the identifi-
cation and destination of messages*for error - °
control and for mcovery from mods and link mal-
fnnct.ioningl. Mhile additional effort is,dpvoted

to she uunuﬁon of that protocol infoMhation
in algorithms to’be utilized “4n such ting and
movory. . . )

Anpther area of research qf interest to
various investigators has to do with operating
system requirements dpecific to network environ-

/ ments, including distributed operating systems
software, 'As to processing activities on net-
works, there is interest in the scheduling of
partially ordered tasks, the approximate analysis
for realistic quouuing models, of networks, and
optimaiities in networking configuration as a |

_function ¢f coasts and response time, as well as
in aspects of, reliability in netwprks. ,

L N

N

A further kind of. ressarch work involves
the measuring of the experience of pirticular
sses of users with refarence :to the resources
of the total network, That facet of systems re-
»  gearch would give us detailed information more
. specifically applicable to the experience of §
sots of users n the network measurement activi- .
’&p/s which have been cnrri.ed out over the former
ANET, , ,

~ ) Asg a further aspect of bhe corlunications

search reeded to give us full system knotlodge
we might ' point to studies’ bearing on “alternative
Q.o-nnicauon options for exchange between compu-~
- ters; - Satellite.cosmunication pouibiliths "
As network use
“7#  rates significantly imrease, then the kinds of
’ prob}on we may expsct to entounter will change
somewhat in charscter s welly or at least may do
so, Communication to network nodes from mobile
sites -qy also cpoaa sone fresh problon in routing,

. The diatribution O{yﬂlu bases for any
broad~set of usss will becomd increasingly com-
monplaces We may expéct -the “increased.use of
intelligent terminals and vary Mgh powered mini-

¥  computers to gnerats an increased use of data
bases in complex weys, The oombination of inoreased
complexity in the use made of any given data base
combined with access to many data bases in some
coherent fashion over a network should motivatse '

. us.to be ‘interested in studies of distributed
dl% bases. . .

Y M %
] Some investigators feel that loglo for
_ access to information %n data bases is not now well
cnaugimdontood. It is the conviotidn of some
that. the ‘theory of indexing needs to be substan-
tislly reworked in-a fashion adapted to the needs |
pectiliar to the scale of very lange distributed
dats bases, which future networks will confropt,
The recent ARPA: initiative wih respect to very ° -

large ‘data bnu will no doubt result in marked -§ .l. 3

..

' 49y
{ o .

- o »

a

shifts in the off-~the-shelf tachnology available
in, say, a decade or-two, Specifi

to use, That is especially true in the perspec-

tive of a network, where numbers and types of datx”™

bases accessible, as well as the volume of the use

cally with refer- .
ence to large information systems, we find evidence
from those highly experienced in their usé that much
more needs to be done to render them comfortable *

of them, may be expected to rise very substantially,

It is, for example, a long~-standing complaint of
users of social science data that the introduction
of the computer has tended t,o‘ reducy the effective
control over the 'research Pprocess by \genior inves-
tigators, This contention has been enWpciated for
at least a decade, for ‘sxample in the proceedings
of the MIT conference on tife simulation of larges

. scale soclal systems gdited by James Beshers, The

problen grows more acute. And one aspect of the
solution to it involyss reseatch on how to auto-
mate the pmoss of koeping track of what is doné
to the-data points which are stored in informs-
tion system, The nspinuon would be for a system
that kept track for'the benefit of any user,
notably including senior investizators, of the
various #eps taken in the reduction and trans-
formation of, dau for his purposes. Again, making

- such processes explicit and then also available .

to the investigator more explicit evidence as to
what various computer specislists and applied
mathematicians have done to the data,

~ In the sooiallsciences pirticularly
there is at.present a concern to make the
1nd'iv1<ﬁl1 disciplines more effectively cumulas
tive, This type of research, where provisibnﬁs
being worked out for the automatic recording of the
details of the reduction’and transformation of

data, should contribute torumaking it possible to

achieve greater cumulativeness in the disciplines
to wlhich it is applied. Collaborative effort is
markedly facilitated when any given .scientific
col.hboxgtor is able to Know thoroughly what has
beén doné.with the information which he would
himself un that others have contributed to the
gathering and analysis*of, R

Repeatedly the ql_xest.ion arises: of what
can be'done and what should be done by machines and
vhaet by humans in case of man-machine interaction.
There is a noo_ ‘for general findings, along with
the solutions tb particular types of cases,. Both
Jhuman factory- psychologists and engineers are
“Anterested in these issues, including the devel-
opmsents of methoddlogy to facilitate the effective
allocation of tasks between men and machines whers
creativity enhanvement is a oritical consideration.
* In those instances whewe the character
of the partitioning of tasks implies new opt.ions
as to which co-p.nication modalities to usedn® | .
making computer networks ‘funotion, it would'be -
useful to study the trade-offs, economic and
otherwise, among the various types of cqpmmiclu.‘_
tion~-person to person, machine to nchino. person
to machine, and machine to machine,
thers oduld be ressarch projects which are close
to the edge of current knowledge, and also on
rather’exotic qptions, siich as the use of the
tdqtile nn’o 1"5 communtication, . te

«t .

~
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**  The genius of von Né and Turing not* - . r

only in ideas achieving their gation in com- . . )
- puter architecture, but also th énvisioning pos- . .

-81bilities for abstﬁct sechines as anal ytical

devices becomes ever mors ilpressive with the

passing decades, &8 new achievements are at{aiﬁod

while building on those 'basic ideas; For the ' . . u - .
past zeveral decades thers hls bean s growing . .
interest in the use of guph theory-in the study '

.
AL

of human interaction, as with cognitive balance . ) ) . .

theory (as ok nally stated by Fritze Heider), with (' & .

- its subsequ boration, and with cognitivo : P .

. djssonance theary, Partly owing to the possi- . .
bilities opsned up by the -contemporary power of - -
computing there is at present an immense growth '
of interest and competnece in this kind of work, * ) - .

The Mathematical Sgcial Science Board " DN
» recently sponsored an intsrantional loeting of ' . . .
some importance on precisely that topic, The . »> 'S . N
importance of graph-theoretic approaches to the . : '

"characterization of the social or human compo- - ) .

nent in a tasl network system is very great, st
After 2" drought of extruordinary duration se to
relevant ways for socfal-scientists to study the y,
© structuring of éonple;& interaction anong hnnlns, ‘
. it is a lppy fact tha notation and méthodology « . ) .
are row emerging appropriate to application for o . .
the study of the- social networks ‘which are 2 RN
part: of the total system of a computer network. - -
+ For amalytical power and theory infegration it is . T
also very fortunate that somd of these basic \ . . '
notions that have proved useful in studying \
machines and programs ardnow. proving to be useful ' < . .
in the study of human ‘behavio= ~slated to Toe * . .
hnrdunre and sottmtp. S ) .
Thnt opem up the prospect——albeit '
a vista of great length--of one body of theory . . »
which can be used in the amlysis of men, u’dms. : -
and dnformation systems, as. uﬁlu comynication . . - .
functions, taking place in a system network, T .
. And within that prospect we may expect to have,
tlso, 2 view of a markedly enhanced understanding
of the significant defail as to how people as . 3
students actually learn about--and through-—- ‘
conputerbbued kndvledge netvorks.

* . . 7‘
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"OTIS: INFORMATION SYSTEM FOR OREGON EDUCATORS; ' , >
INSTRUCLIONAL COMPUTING FOR OREGON STUDENTS
. . Dussenberry, Robert L. p
. Jones, «Benjamin L. .
. - .

A Oregon Total Information Syétem’ o
.

> TN
. o .
tion System (OTIS) offers a full range of on-line computer serviles staté-
Business student management, and instructional services are provided.
The{eépfe‘zzo leased data lines to 70 school districts for on-line input and inquiry. Started dn 1968
with"ESEA Title III funds, OTIS is now completely user-funded. A usgr-constituted advisory committee
and district-level coordinators provide conzunications channels between OTIS and the user districts.
. OTIS operates with a mix of vendor hardware. The teleprocessing network features dual functioning.of
lines and terminals in switching between the administrative and instructional services computers by yse -
. of OTIS developed software. A Query language to search yser files is among the features of the OTIS
capability., * . -

ABSTRACT: Oregon Total Informa
wide to Oregon public schoo&h

¢ .
. 1 ’

3 .
In the nid‘sixties, Oregon had no large and com-

confirmed for the requested-date, or if it is not
prehensive educational data processing system,, available, the user islinformed of thevyext date’
In 1966 a government planning grant inftiated the it will be. v+ - .

project which was to becote Oregon Total 'Informa- . 1

tion System; in May, 1968, OTIS began providingt rq;ough the teleprocessing network, schools can
data processing services from its central "location access the IBM 5/360 model 50 with Ampex add-on

* in Eugene, Oregon, primarily to. schools in the ., fasgt core, which holds administrative services
'surrounging county (Lane). files oy the three Hewlett-Packard 2000F compu-
ters used for instructiopal services, and can be

~

Today OTIS has become a succgssfu}, completely . switched from one machine to another by che GTE
useyp fundedsgéeperative of school districts ad- 151101, Administrative services are ndintainéd
ministered by, the Lane County .Inteymediate Educa- and processed on the IBM 360 by the General Educa- L

tion District (IED). ‘The Lane IED Supetintendent
is Dr. William C. Jones, OTIS' Director is Robert
L. Dusenberry. , 0TIS serves disparate school sys-
tems (elementary, secondgry, some community coll~
»eges) and educational agencies throughout Oregon
with administrative and instructional services.

.oy

tion Management System (GEMS), an OTIS sdftware
“system of integrated data files with two sets of
control tables and a set of eralized process-
ing programs. GEMS makes i{acisaiﬁle for each
_ . user to define and maintain only the data storage
and processing that he requires and to change his
. definitions as his needs‘for information change.
OT1S’ gsystems are designed for its users; its e s ,
services are utilized efficiently and creatively . - :
by school personnel, using.terminals at their own OT1S SERVICES - Admjnistrative
buildings, without the necessity of any.nore data .
processing knowledge thap that which they can get
from manuals supplied by OTIS. Clerks and'busi-
ness officers input and update information to
their files in the financial accounting, payroll,
personnel and inventory systems, and reports are
generated from their input. Students are enrolled,
graded, and sgheduled by OTIS: attendance reports
are run from terminal input, and inquiry-capabil-
trdes make the information in individual files ai-
ways immediately available. OTIS’ on-1line Query
System allows ‘the user to create his own reports:
using & Query, manual of statements, he can seazch,
files and, extyact pettinent facts and so adapt re-
portm to corform to his specificationg, Students
canslearn BASIC, a programming language, write
their oWp programs, ‘store them and rerun them N
often as they'wish. Instructional media cente
personnél can‘use a terminal transaction to book (}968—69) was on student services, Some software
materials, and the booking is irmediately had been developed by Lane Intermediate Education

¢ - e,

. . 496 . _ v 4

e

Have OTIS' services, grown ‘\:}/’become ncreasingly
. gophisticated because incredsing userjneeds liave
made it necessary, or has usage of th sten
grown because new and more compfehensiv;yservices
have become available? An wnanswersble question.
Perhaps OTIS’ guccess is due to the'gre t need
recognized by Qregon school petaonnel r & large
\ data processing system, or perhaps OTI§® success
is due in large part to its cre&tive gfaff mem-
bers, who have developed ortiginal sofiware and
many modifications to existing aoftwq e during the
establishment and expansion of oris' many aervices’

L4 {

_Student Services ',

The emphasis of OTIS’ first year af operation




District personnel, some from vendors.
., main working systens j re testing, enrollment, axd
t

park reporting.

by 1971.
. Educatifnal Coordinates'
. used at OTIS.

EC's library of softwa¥e and. could do all th
scheduling in-house.
started the 3s system, which has been todifi
. tensively.
4 uling system which was implgmented in 1971,
) . scheduling n
< " the last f
' move

large variance in sched ling applications.

. By the end of 1972, the Student Services system

was functional and completely implemented.

systems have 'since evolved to allow great flexi-
Student body ‘rosters
for example, can be printed
Labels
for tenth grade boys or a list of ninth grade

. * bility in types of output.
' .» ar mailing labels,
. .alphg by grade, by teacher, by. sex, etc.

members of the band can be generated easily.

t tendance system, tot#ly
. . veloped at OTIS was in. its formative stages,
and the completed system was debugged'nnd usable

(EC) sclieduling system
Ty and the Student Scheduling System (35) are bdth
In 1968, OTIS gathered data and
sent it to EC for input; in.1969, OTIS acquired /

o

& loader program frdm IB
OTIS staff developed an arena sched-
have changed so have sysiems In
e ,fears there has been,a dramatic

from structured, standard scheduling,
IS has modified its sys}ems to allow for a

The three ~

£
/

R

«
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A new system at OTIS is a automated record keeping

systen developed to accomodate Oregon.s high .
The State Depart-
. went of Education has directed that certain re-
- quirdments be met by students in Oregon schools:

In order to graduatefrom high school, a student

must prove minimum survival level competencies in
, three general atéa - personal development,"social
mini-
. mun'Survival level competencies have been describ™
, ed by an Oregod_educator as "what you have to
N know.in opder not to be taken too badly or to
Since each district develops and evalu-
ates its own edmpetency levels, the recotd keep- .
ing system has had to be extremely flexible to-
¢ . allow for large 'fndividual user needs. The sys~
e tem offers individual district optipns on defini

+ ' 9ochool graduation requi cements.

responsibility and vocational education.

often™.

N

Fad

"

. tions of competencies, multiple-check *status of”

problems are piloting.the system. .

- ‘ ’ Business Services

Business Services proVided access to a payroLL

competencies, types ‘of input, and types of reports.
This year, three districts of varying sizes and

and a fiscal system‘its figst year (1968), and to

districts. . 23

. as
Payroll information was input by batch process-
ing at the computer center [now it is qompletely
on~line; {i. e\, district clerks’ input all the in-,
. fo:mation needed from their own terminals}, and

an inventory system, which was wused by only four

3cessing of both péyrolI and fiscal report runs

set up on demand rather than on a schedule.

* Processing was slow, and OTIS staff membérs spent

. many ext-a hours keeping the system runnfng
smoothly.

ERIC - .

i T
e rovios s [N - . .

In the 1975-76 schodl year, 65 dis-
tricts use the system, and nightly, p,rbcessing

’ 1 1/2 hours to, process.

S

runs are scheduled. In 1969, on occasion, one
job could take faurteen hours. Now the total’ run
. (procassing for 56 districts) will take 1/2' to

. .
.8 ~

The Business Services-systems have been completely -
» ‘designed by OT{S staff members in conjunction

wwith users. This year, services include fiscal,”
payroll, personnel, inventory and cafeteria in- .
ventory accounting systems, which produce over 50
different kinds of reports. _Query capabilities’

are also available. - .

The newest application is the'processing systgm
developed to accamodate Handbook II (revised),
an accounting system d.cablished by the federal.
government for schgol digtricts. All schodls
must use the new systea by §Q//1976 77 school |
year. and the OTIS sysfem is‘how 90% tomplete._

“* In 1972 73, a pilot district used TIE\Handbook II

(revised) acbounting sy§tem3 and with modifica~
tions OTIS' processing; system is fow used in 20°

districts. All OTIS Business Seryices user dig-
tricts will be regdy to use Handbpok II (revised)
in 1976-77. Y, .
3 . a ! . <0t . )
, Query sttem ;

The Query sttem has peen under evelopment since
the fall of 1968. The original pystem, conoeived

by an IBM analyst, was slow and inflexible, with
little choice in sert order. Priority was given

to increasing the speed of the system, finding

meams of developing the most useable sortéd output, ,
and allowing the user to specify what sort order
he‘wished. As.data becombs large, the sort order
is more importan;, a non-alphabetical list of all
boys in a 1000 student. school would have been un-
wieldy and probably umusable. For the last two
years, the Query Systefa has been dependable effi-
ciént, and is on-line. The_ user can epter his
quéry via terminal snd will getxhis teport back on’

the terminal the same day; some imes almost {mmed- . .
»

iately. ’ . o’

With Query, OTIS users can create their own ré-

sports, desfgned by them fQ’ their unique needs./

In wsing Query for exception reporting, an OTIS

user can meet information needs not provided by

the stangard reports. Query requests are input

directly from buildind Ye rinals, and the output

is sent by courier Skrvice, though the output is .,
so commonly printed out on th; users terminal. .

. x .
~ ~ . Ad
' .~
.
’

OTIS SERVICES -‘Instructionel . a

v In 1969 OTIS instituted an instructional comput-
ing system called RAX (Remote ‘Access Computing .
System). Users could access it for only two aours
on-Tuesday and Thursday, from 5-7 p.m., when tele-
processing was doyn, because it needed to take )
over the whole IBM 360 system to we$k. Few termi-
nals used the system, and it was not very success=-
ful, in terms of convenience, so in 1971 ITF (In~
teractive Terminal Facility) was begun. It cquld
be run during tne day and offered problem solving
and a method of teaching programming ta students. .
liowever, the ITF system caused problems: it often

4~




- s 'foy' its use.
’ .« quired another HP 2000F with optiod 205 to accomo-

¢

.

interfered with teleprocessing and brought the
system down, and the turnaround time waB &xtreme-
ly,slow. There were few canned programs avail®

. able, and users found the systed too limited and
undependable. ’ *

I 1972, OTIS acuired an HP 2000F computer for
instructional use, and a GTE IS110l to provide
interface between the IBM system -4Md tie HP. Thus
., administrative serviges users can also use the
instructional system from the same terminal. The
system has ‘32 porty available for use 24 hours, °
per day, and users pay $3.00 per terminal houf
Duréng the fall of 1975, OTIS ac-#%&

A third machine

date lancypeased instjuctional use.
OTIS' #nstructional com*

vas installed thi's fall,

< ¢ puting system serves 42 districts, who used ap-*

btox{ma:ely’.’&?,obo terninal hours last year.

.

Instruétional, Servicés currently available include

. ' the Computer Related Instruction ‘System+(CRIS),,

the q:gupa'tional Information Access System (OIAS)
. and the' OTIS Automated.Library System (OALS).

: . *7 CRIS and OIAS use the Hewlett-Packards, OALS uses

‘ b

ERI

Aruitoxt provided by Eic:
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the ISM GEMS systém.
OALS' booking and schedullng system, a service
contracted, by the Lane IED -~ Instructional Media
Center (IMC), and available to Lane County teach-
ers, students and librarians, schedules over

. 12,000 discrete print and non-print items for use
in schools. The system is on-line and produces
ope.}'ation and usage reports as needed.

.

The non-'print evaluation system is also gsed in

" Lane County. Teachers preview and code'evs;'ua\-

0y

[

’

\1.

¢

tions of IMC materials-in areas of their spegdalty

and evm‘!}on,repott.s are available”for ‘the ®ED

, to use in the decisjon-making process concerning
- acquisitions. A.?eport can be sent to schools
which lists ftems recoti®nded as useful in diff-
erent areas, as. well ds those deemed not useful.
Pricing figures and vendors' names are listed.
The’ bagk catalog system, used by several, county
IED's?‘manipulates input of bibliographic data,
wubject headings, annotative information and call

_ nurbers to make book catalogs, replacing much of
the labor of manual card catalog systems.

Literature searches of current educationdl reports,
monographs and journal entries, called ERIC
searches, are available to users through tire OALS
system. OTIS process@s nearly 100 searches each
month. * ‘

.

CRIS prohdes instructional tomputing for all
areas of a school's curriqulum. CRIS users access
aver 400 canned programs, such as drill and prac-

~. tice in math! reading and language arts, simula-
The system offers problem solving

tions and games.

4n BASIC fog students to .learn programming. Com=

putér assisted .instruction (CAf) in reading, math- ~

ematics and language arts on the elementary level
is being piloted this year at Blossum Gulch, Ele-
-mentary Sghool in Coos Bay and plans are underway

* “for a program At Chemawa Indian School.

Software from thg Computer Curriculum Corporatich
(CCC) is used-for CAI at the elementary school.
L] "

-
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Eight terminals at Blossum Gulch are connected to
OTIS, and a reading preject, beganm this fill.s 100
students per day use t_he system. ‘S

) .
CAI is an "exchange of information between cqmpu-
ter and student," according to CCC literature, It
is aimed at students with a low level”of perform-
ance; the curriculum for eich student ™will be at
a level appropriate to his achievemegt in each !
learning area" so each student has the opportunity
to learn at his own level and his own speed.

. program provides remedial assistance in the form.
of progressive drill and‘prhctice. =~ ;
I3 "

There are advantages to this typé of reading’ and
language arts program for remedial®students. There
is no discipline involved, no teacher disapproval,®
no necessity to perform for others, and wrong
answers wog’t hurg.. flhe studént will iabe nothing
to losé, and it migh even be fun. N

. 4
Chemawa Indian School, 'an-alternative school ad-
ministered undéy the Bireau of Indian Affairs, is
operating a large program in computer assisted
tnstruction in’repding and language arts. Chemawa
* is an off-reservavien boarding school for dropouts
and students expelled fromother schools, locap@ed _
in Salem, Ogegon, with students from Oregon, Wash-
ington, Idaho and Alaska. " Counseling and vota-
tional training are emphasized, and students are
given a chance to‘achuire skills they have missed
in the formal éducational environment. .
e v ° ) . .
Chemawa students have not performed well in reading
and language arts examinatioms; according to
Chemawa aduiniStration} causes for this include
lack of time for sufficienc individualized in-
stryction, and Iow Student motivation caused by
pasp edutational experiences. CAI will give indi-
vidual drill every day, and will be an entirely
différegt educational experience for the students.
. The projegt involves the use of 32 terminals,
anothef HP 2000F at OTIS, apd studehts will uséa’
CAL ;d\ui'ihg sthe day and evenings '

Iy

.

..01AS 1is a computerized vocational counseling pro-
gram. Through a questionnaire, a student answers
questions and states preferences, then possible
oc#upations are preseﬁged-which correspond to the

te

* ‘pe'rs(bnality profile suggested by the questionnaire

. résults. Detgiled information on each occupation
{s produced upon demandy One can ask for a job ab-
stract, which describefr.jdb duties, working condi~
tions, salary range, turnover rates, quglifica-

. tions for the job, employment prospects and other

pertinent facts, Qualitative information-is in-
_cluded in this job abatract; for example, the job
description for college teacher states that one
must have the ability fo work with abstract, ton-
cepts, have self-discipline and good judgment.

A »

Through the INFO filés ®ne' can aldg’get a biblio-
graphy of occupational books, find out how people

pg;pare for the occupation, get a list of coursgel -
aas

rees and schools fof an education or trainiwg*

pZogram, compare the services and costs of schools™

and get the names of people for personal discus-
‘sfon about the occupations. « .t .,
* - T, o '
The Vogational counseling, program is jointly ad-’
ninistered by OTIS and the Career Information

Py .
v

a
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System, 4n interagency consortiuﬁ providing voca-
tional information, located at the University of
Oregon. .

~PTIS has groua and changed considerably since 1968
Its charges have lowered from $8.80 per student -
for complete administrative services to $7.00.

The student base of user di§tr1cts and education-
al agencies has raised from 65,000 to 150,000,
from 28 school districts to 72. OTIS Is financi-
ally stable and opergtionally sophisticdted, and
its services bgecome constantly more varied and
complexe

To offer complex services, one must balance them

with a sophisticated data base - an education pro-

cess is continually necessary to train new dis-
trict or school employees and explain new sexyxices
so they can be efficiently and productively used.

To facilitate this balance, OTIS has a knowledge-

,able field service staff and a system of data pro-

cessing coordinators. ,

Cooperation .and communicacion between users and -
OTIS are important, to keep misunderstandings down ¢
” and user operations rumning smoothly. The data
processing coordinators work as liaison between
digtricts and OTIS. Each district's coordinator
- assists in training of users afd communication of
. district desires and meeds. ‘ Caordinators meet .
periodically to isluss problems, new services and
procedures. L. i;_~
.“ .""‘4' .
OTIS' field service staff each pesson an expe:t
in a specific serviqe ‘mand with a general working
knowledge of all services, is a direct. communica-
tion line between user and OTIS. When a.school
comes on the OTIS data processing system, a reprep
sentapive of each service area shows him how and
why the system ‘works. .When afstricts need help,
or hire new personnel, field gervice staff people.
are ready to smooth the way
»
Users fromr fourteen- counties im Oregon are,serv-
ed by OTIS through over 200 terminals. Represent-
atives from county and distric:\educational orga-
pizatipns throughout~§he state make up QTIS'
Advisory Commlttee, which is con$u1ted on import-
ant pollcy matters and sysﬁem development. . .

~

-

In terms of upgrading qualitxqand furthering
equality of education, OTIS' impact on Oregon
school systers has been great. ‘Clerical duties
are minimized at school and district level; edu-
cators havé nore time for students, apd students
have access to instructional cqriputing systems.
district with 200 Students can get the sa?e types
of reports and information as a large districe,
with more students and’'a largey tax base. Only a’
few districts could afford to Srovide the services
OTIS can provide' through the on-line teleprocgs-
sing system ail school districts havé an equal
opportunicy t0 avail themselves of data process-

ing 4nd instructional services. K3
Al . »
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Computers

.

OTIS HARDWARE 4

t !’

A /.,

1 18M $/360 model 50 with Anpex add-on fast core-
1 GTE 151101 Computer
3 2Q00F Hewlecc—Packard Computers

N

Input/Output Devices

N . .
4 2400 Series Magnetic Tape Units
2 2314 Direct Access Storage Facilities
1-2321 Dafa Cell Drive, Model 1 K ,
1 2540 Catd Read Punch [
1 1403 Printer, Model N1 :
10 Pouble Density Disk Drives

Supported Terminals *

Teletype ;33
Teletype 38
Hazeltine 2000/1200/1000 : :

-

OREGON TOTAL INFORMATION SYSTEM ° )
* : 1200 Hlghway 99 North, Eugene, OR 97402
S?bert L. Dusenberry, Director
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ABSTRACT:
150,000 students is a demanding, challenging problem.

five Twin City area districts, already with sophisticated EDP, must andlyze currefit systems and project
fit the new, regional METRO II effort.
a Educational Computing Consortium) design,

its antizipated needs
statewide MECC (Minneso
and people can be solved and‘resolved but not without

nologies and more sophisticated MIS would seem to preclude the fouhding dictum:

for no greater cost.
with Metro II.

Metro-1I, a regional, metropolitan computer
consortium, began in 1972 as a joint powers
agreement resulting from som! enabling state
legislation in Minnesota. Aw. e of the consid-
erable tax dollars being expe %d for hardware
anq diverse computer systems being developed by
various state and local governments and agencies,
the Minnesota legislature passed a law which, in
effect, consolidated educational computer serv-
ices at all levels: elemenfary, secondary, vo*
cational (ESV), state college system and the
university. To appreciate the extent of the

" problem to be*solved, one must,realize that

»

[E

Aruitoxt provided by Eic:
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just prior to the consolidating legislation,
dozens of cqmputers,” software systems, applica-
tions- and reporting systems were operational e
with a multitude of applications. Uses ranged
from instruftion (CAI and CMI) and pure re-
search to a wile range of administrative ap~
plications. .
» a -

Computing machines ranged in type from
analog to digital, in size from.the desk top
to special purpose, and on to large, complex ‘
timesharing systems.. Imformational and organi-
zational reports were generated internally and
externally for all these educational systems.
Operating systéms were revised and expanded
frequently. Computing people in education were,
in effect, mass producing=the invention of the
wheel, Developmental costs were incurred by

“school districts for producing essentially

identical student systems, for creating and
‘maintaining equivalent instructional program
libraries and a host of other essentially,
isomorphic systems, For examplei CAI 1i- *

.brarfes had near identical versiofis of .arith-

metic drill and practice as well as the latest .
updated versionvof Star Trek incotporating

Supreme Grand Master attack strategies. Where

did it all’lead?” We found increasingly complex’
systems and* machines, in théir replication,

COMPUTER CONSORTIWM: -

PROMISES AND PROBLEMS )

. St. Paul Public Schools, §t. Paul,,MN¥ 55102

Providing fdr joint computer services in five school districts with a combined population of

Greater cost may be justified if more cost-effective utilization of computerized
MIS occurs in administrative decision-making and services are enhanced.

A METRO
~

~'

. v,
. ~ . . \

P2 .
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To effect this consortium approach, each of the

In turn Metro II must align with the
Problems with equibment, software
some obvious difficulty. However, changing tech-
equal or better service

This appeatrs to be happening

. [4
«<osting the taxpayer exponentially $reater dollars.
Probably for the wrong reasons and a lot later
than it should have‘ﬂccurred, legislators de-
cided to put on the®'disk brakes"!

Actually, legislators, who in the final anal-
ysis had to approve funds for much of the state-
wide computing .operation, at least indirectly,
were beginning to feel.the pinch. More directly,
they felt, and rightly so, the need for a more
comprehensive, uniform information reporting
gystem. While many educational enrollments
declined, requefted budgets increased. Hence the
need for bettef information for better decisions
at all levels, including the legislaters who
must appropr ate.the dollars.

N ’

In 1970, the Governor's Task Force recom-
mended comprehensive statewide information net-
works. In 1972, Metro-II'was conceived. 'Metro"’
identified the metropolitan nature of the”iﬁ-
volvéd school districts. The "II" referﬂ;‘"to
the fact that there existed already anothe metro-
politan educational computer network--TIES. TIES
had served a large number of Minnesota school
districts, mostly, mettopolitan, with a total stu-
dént population of nearly 250,000 students sinqk
the 1960s. But the thrust of Metro II was dif-
ferent. These 5 districts with about 150,000
students, were already relatively sophisticated
in their hgmputer applications. They differed |
however in ‘¢ertain applicdtions. St. Paul had a’
rather comp ehensive student ,and POBAS system.

" Minneapolis already-was providing extensive CAI
applications. Mounds, View possessed an exemplary
instruccional\mhnagement system. Robbinsdale
had developed cemprehensive K-12 student system
incorporating, Academic, health, transcript and
extensive extra-durricular information. District
916 clearly, was in o extensive vocational np—
plications in EDP.
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. - To make such districts fit consortium-wise
from an MIS-viewpoint perhaps almost seems
imMIScible. But to the chagrin of the “nay-
sayers'’ and to the credit of the '"can-doers",
it appears that it will indeed function and,
eventud]ly, function mos effectively. .

B Y, ;
Ugfng a systems approach adopted by the
State qﬁ Minnesota called PRIDE, éach of the
five didtricts first listed, in. some detaily
all pregent applications as well as.future ,

. computer directions. Considerable man-~hoeurs
vere expended during this phase documenting .
current systems operations, meeting jotntly
to digcugs related problems and enlisting
positivefsupport from staff. Many feared or -,
opposed the regional consortidh approach dur-
thg thid period, adopting a "head-in-the-sand"
approach? . if we don't look, maybe it will go
away! Df course, this strategy seldom works.

It only makes one more valnerable tb attack
{rom.the posterior y

After considerable stressing and strain-
ing, a complete list of '"needed-nows" and
"needed-laters" was produced by each district.

The systems consultants involved, although gen-
erally most helpful, somehow managed to make

the matters worse by keypunching this- compre-
hensive list of needs ‘and then computer-print- _

ing it for return for check and sign-off:.- How-
‘ever, they negle\;ed to order or identify the

needs beyond a Watsonian elementary manner, ‘and

‘each district searched through forty pages of a
randomized documented needs analvsfs to see”if

-their artifacts were earthed someuhere. " .

’? e
«  Metro-II, in late 1975 be ' to feel the

" five districts, ~fu11y converting each of the

present non-Burrough's users to the new systems,
will be a problem located below the water~line
of the iceberg. For the largest part of the con-
version problem would seem tb be the retraining
and re-education effort: all the users--and
particularly the non-technicag users. Each dis-
trict has c1erks and aides, secretaries, teach-,
ers, counselors, psychologists, researchers,
’principals, district office personndl, school
boards and the public--who, in varying degrees,
are producers and consumers of computerized -
information. All are involved with the legiti-
mate, computerized need- to-know. The consortium
approach will produce different effects for all
those involved. . 4

To provide an example of just part of the
problem for one of the users consider some of
the first phase requirements as submitted by the
districts shown in Figure 1. .

Figure 1 -

METRO-IT NEEDS ANALYSIS

SCHEDULING & MARK REPORTING, }
Ve . . i R C .
N Section 1 . 3 .

A. SCHEDULING . -

1. Provide capability of scheduling element-
« ary schools.
2. Provide for scheduling students district~
wide, e.g., schedul ing of classes outside
of home séhool.

positive effects of 1eadersh§p when its hew 3. Provide capability of registering and
Executive Director was named. Not long after- L scheduling students in Commynity schools. .
ward, MECC, the parent, statewide organization 4, Provids'that student request file and
hired a full time Executive Director also., , ¢ . wmaster schedule be on-liné for update, '
Although MECC's chie't concern at the tige was . A processing.
taming a Univac/1110 to provide CAI services, 5. Provide capability to schedule on demand '* .
the addition of stable, responsible leader- . w any number of students, even after the ~ ~ T
ship there had a positive effect on all co-+, P bulk of studentsweave been scheduled. o
operative computing gervices. ' _ 6. Provide capability of scheduling on- line R
- oL ) . on demand during’ prime time. K '
Each district currently is making satis- 7. Provyjde capability of on-line course -
factory progress toward completing various * . tally, matrix and_segment matrix (one
systems phases: personnel~payroll and stu- L course against all other courses). i
dent are progressing=wost rapidly. Financial " 8., Provide capability of on-line independent - 2
and instrugtional manggement also are moving ! " study.tally (ofen mod availability).
' toward time-line phnses Greater difficulty % ' 9. Provide capability to edit current
has .beén encountered ih the go-called Facili- ~ cc»ursei, requests and credits earned Q
ties-Other area: one man’s miscellany is ¢ . againgt past course history.and district
another manéﬁ‘mission. For example: while ‘ requirements. ¢ ’ .o
busing may exceedingly complex and horrend- 10. Provide capability of purging student s 7
ous in one district, in another, the regular- . == data base to proyide user with tallies »”
ity of streets -and consistency of enrollmcnt.r of students mat haying complequ speci- ’ . }
policies beget total computer solut{ t' fied required tourses to assist in .
any event it is expected and hoped t at by teacher staffing and master schedule L £
1978, designing, developing, testirg, re~ . \\\; building. ’ '
testing, piloting and‘parallel operation Provide master schedule builder. ’ ) R
will cease and Metro II will be ready to go, — Provide capability to integrate master *
fully operational. Lo ‘ - — 1 schedules for diverse programs (e, g.,
Jearning centar. individual ‘echools . ey
The presently-adoptpd computer config~ . * ‘evening high "school). oo
uration calls for a cedtral, hogt cowputer' - - 13. ‘Pfévide capability of scheduling a stu- *

- site housing a Birroughs 6700, with 5 satel-
lite operations (B 1700),.0ne in each of the .

-

fom

dent's courscs baséd on prerequisites
within the school year. i.e.. schedule'

3,




)

B.

Math I before Math IL.

+ MARK REPORTING . . ’ .
1. Provide capability of grade reporting '

for modular programmed classes with

y .
¢

. . * R

\ = . <

- . ..
S . 2R )
codes .along with distance Irom fortal ‘

. to portals ..« .

—_ .
transportation eligibility and state
aid eligibility codes,

b.

1 grade and attendance.per subject, 6. Provide ability to identify transporta- -
2.~ Provide capability to print assess- - tion'eligibility and information for' vari- }
- ment and evaluation statement type . ous courses and ‘prpgrams other than .

elementary. report card from codes ‘ normal school- program (e.g., learning .
maintained ‘on the data base. . centers,® special courses in other schools,
3. Provide capability.of having teach- cieeed)e .
© er comments on the grade reports . ; ) .
and additional grading methods. STUDENT & ATTENDANCE ‘

4. Provide capability of recording and . ‘ . =
reporting' community school attend- j Section III ' -
ance, grade reporting, and credits = - ‘'
earned. . -~

5. Provide capability for city wide mark A. GENERAL
reporting students in more than 1° ~ i ' ’
building. . 1. Generate student transcript (on demand) °

6. Provide capability of each district at school level. '
using its own type of grade reporting 2. Provide capability to maintain both com-
format, Torps} and notations. - — - - . ——onity, career and adull ’dycauion . .

7. Provide capability ¢f updating courses records’. 8
and grades on-line daring report card 3. Provide capability to integrate all data ‘e
cycle. ' systems provided by MBCC {both instruc-

: \ N *  .tional and administrative). *
CENSUS & TRANSPORTATION , . 4, .Provide furctional edit\ng and updating
- , ’ system on-line for entire data base. - .
Section II 3 5. Enhance capability of aspigning students
. ' : . for the next year by, -computer. -
. . 6. Provide capability of su veying parents
CENSUS * by use of censug records.
- » .

1. Provide capability of mdintaining stus ) B. STHDENT-—*——-——————\ L .- . -
dent records via a fam number and n
generating complete family lists. : * 1. Provide free lunch eligibflity lists; re-

2. Provide on~line capability to callef T, ¢ ports, ID cards and mailing information. -
census- enumerator forms printed for [ .° 2. Provide capability to—identify AFDC and .

. " selected census addresses. . V -Q ' Title~I and provide target area identi- . .

3. Provide capability of preparing sta -~ ficatfon. A S
tical reports by family. including fpre~- 3. Provide capability of .merging tuition re-

-achopl students. - S gk . ports.and records with the studen@ in= P

4.. Provide capability of having additional formation system., .

. statistical correlations. |, R 4, Utilize state ward number (G-number) “for «

S. Provide capability of reporting and xe- {dentification and processing purposes .
cording door to door census,_retaining‘ . for Special Services Department.
records ‘thsu age 21. R . - : 4

6. Provide capability of merging’ school C. ATTENDANCE ) ’ ' - )
census with government census. Jo ’ . ) '

. e L_;__ . 1, Provide the capability of daily attend- #

IRANSPORTATION . - Ot ance’ reportigg.for as many calendar report - B

* periods asigécessary. Include enrollment T

1. Provide abili&y to prepare statistical data fqr the reporting period. Generate -
reports of pupils by census tract, by . school absentee 1igts and summary data ! -
census ‘block tract, by school, etc. T . at the end of each térm-and schobl year.

2 Provide capability of mafntaining, on- , 2. Provide plpabilitﬁ?of keeping records of

*  1ine, -a bus scheduling and rouging - attendance and pAfpticipati6n in all spe~

. subsystem including distance mdtrices. N .- swcial programs. ;i . N E

3. Provide capability of maintaiming at- . ix .
tendance ‘and participation records for D, .H RY.* "'é

¢ transportation( . * . ' ' .

- 4. Provide qugbility of using street ) 1. Maintain studeént records on studcnts from k
intersedtion nodes in transportation . ~»  date of first enrolldent»(grades, at- . -
route Scheduling. » T T o tendan&e. schedulevoﬁ. classss» nrosramsawn.ma.t.mx-ﬁmn

5. Provide capabilify to maintain on- . etc.). -
line for each census addresp the fol- . 2, .‘erate cumulative tecords and trans- ’ .
lowing: N ' pt of créﬂits. ; ' . .

. @ kindergarten, elementary, r. - ¢+ 3. Generate master, roster of students from . ‘

high apd sr. high school assignment .~ bast fecords td verify varidhs aspects of
’ - 502 - [ . '_ . s
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requested’ informagion.

E.. SPECIAL PROGRAMS

3

. Y CONCERNS ' .
* ' Bection IV / . !

- . Y

1. Maintain Common Program Directory Info#- )
mation (Special Education,- Federal Pro- ¢y The members of the METRO-II Needs Asseso®
jects, E.S.A.A., Right to Read, etc.). ment Committee siubmitting fheir respective )
2, Provide capability of generation of the needs, for the gtatewide MIS, have also in- ’
. federal Title-I comparability report, cluded’ a number of potential problems and
, (combine student, finance, and person- needs. The committee fee}s that these concerns | ;
R nel information). . should be addressed by appropriate MECC person-
‘ " nel. These areas of concern deal with hardware °
F. GUIDANCE ’ ‘ capability, data volume, district resident .
: . . hardware, etc.. The following list identifdes
_ 1. Provide guidance information for oc- ' the concerns which were included in the MIS
' cupational plans, information ta be * needs submittal ta MECC: '
. tied to student's record merging stu- . . .
dent gata with counseling package., (%.e., 1. Capability for minjmum turnaround of -
A occupational plans and goals). reports and data 48 hours or less:
22, Provide the capability of a computer- 2, Capability for back up runs on emer-
~ ized vocational information syskem (1like gency basis if computer down.
CVIS). . P 3. Ability to deliver forms on a daily”
< . o, basis to schooh%? -
. G. TEST REPORTING ' T 4.4 Problem with all schools opening sdme .
= . ! v time and data-volume. . R
“ 1. Provide ability to scan, score, analyze . 5. Scanners needed in district fér edit
- and prepare reports for teacher made capability. - -
. tests, standardized tests, compﬁter 6. ility to pyovide COM services.
achievement monitored tests, curriculum 7. flity to convert: past microfilm .
assessment tests, etc. . records, not on computer, to on-line i ol
." 2. Provide ability to do correlations of terminal\ . .
various tests to one another. * 8. Terminal update (file maintenance) at
3. Provide ability of progress monitoring school and district office level.
of individual student on tests. Require both CRT, card readers and
: 4. Provide capability of producing indi- ’ printers for user.
et vidual test'skills profiles. kX " 9, Capability of compiling and executing
5. yProvide capdbility of producing cor= +  Fortran IV for a variety of statistf-
’ relations between the grading system cal reports. , T
. and testing system to include histori=_ = = 1Q. Must have capability to handle all
cal data. . . aspects, of non~public school proces~ o
t 4. Provide capability of nofming all L ) .

—
.

* H. RESEARCH -

standardized tests including also
criterion referencing. .

3

.Prepare special transfer statistics.
Provide capability of using’ student
files for needs assessment, sight
count (suspensions, retentions, lunch
program, graduate follow-up), and
other sutveys.

Must identify for' research purposes,
courses attempted but not completed ’
from currz:k\and history data. . .
Provide a wide spectrum statistical
package.

I. SUMMER SCHOOL

> s
Provide capability of handling summer
school - including registration,
scheduling, mark reporting, attend-
ante and transportation for elemen~
tary, secondary and 'special education
programs.

h sing. - .
. 11. Provision for CAI-pfiented program
which provides explanation of data

4 . base and ts available to dis-
\ trict pérg:nneI: v o
| 12. Capability of ptoducing any.government
report. .
) 13. On-line¢ service request plus status
) of request. .

f . - .
.

Subsequent phases in developmeht'call for
refinement of these meeds into more precise
language, and the detailed systems analy$is

‘ necessary to begin the preparation for the
‘massive programning effort. 'Many of the Metro
. 1I districts already are planping for telecom-
munications systems. This lends another di-
mension to_thé system but also more problems.
In St, Pauli we currently are -utilizing two °
CRPs in the“Student Accounting Office primarily
& for file idquiry.” Creating and modifying stu-
dent records+is plamned for fall, 1976, Al=-
“though the district is faced with declining ,
enrollments and, therefore, dollars, it is hoped
that-selected schools will be utilizing tele-
communications within a few years. Data can be

: congidered £ruly accurdte only whén: those who

. provide that dfta, in this case ‘the schools, 0
use it. Instantancous access 'to and correction J T}

-

of student files promotes overall usage and,
. . .

! N ¥
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r .,
hence, accyracy. Andfof course, in the student
\ area, where numerouy/ internal reports are pre-
) pared to assist decision-making and ext&r-
nal reports are‘:sde for various local, state
. and. federal aids €nd reimbursements, Accurate’
data is critical. Since Metro II is funded by
L member districts as well as state contribution,
the consortiym has a stake in this vital area
- as well. Not only do district payrolls have to
be on time and corrgct, so also do the member~
ship foundation aid reports.

Another concern is data security. While
most districts now have their own approaches
. to security problems, security becomes some-
what more critical in a consortium. In
Minnesota, we ‘must comply not only with a fed—
eral law on data privacy, but we are also
v subject to. a comprehensive state law which

N cavers all recotds on individuals maintained by
local governments. This includes school dig-,

, 5ricts. Thus, each school district has set up
regulations and procedures dealing with the
privacy aspects of data for their own “dis-
tricts; some have instigated security meas- °
ures as well. In St. Paul, magnetic cards are
required to ®nter the data’ processing areas,

e have also developed forms, brochures and
procedures to comply ‘with the privacy laws in
data collection and reporting. The present
CRTs in use in our district réquire sophisti- '

> cated identification procedures before files .

- may be accessed. Although the temptation to
illegally access files might exist in the efu-

. cational sector, there does not seem to

exist the wore compelling ‘security paranoias

as are prevalent in the private séctor. School

districts do need to establish proper security . -

measures and procedures dealing with proper
. ° collection, ‘maintenange and release of infor-
\ mhtion. But, overly elaborate and exces-

M sivcly costly secugity procedures probably
are not essential fn the educational domain,
. Our problems generally arise more from in-
kg attention than intent, carelescness than cal-
culated plotting. . In any event, Metro II will
pravide for data security within and between

- districts. It is hoped that, as'an agency of’

' ¢ gtate gpvernment, Metro II will assist in

N , -bringifg about more consistent procedures

dealir‘lé‘uh the ‘collecting and reporting of
information. While the proverbial’ song-sheets

: do not have 'to be ‘identical, they should be
gimilar enough to provide harmony instead of
cacophony! Inter-district transfer of stu-
dént records, for.example, should be a simple,
consistent procedure to insute the smooth
flow of the-‘educational ,process when a stu-
dent transfers from one school district to°
another.,

"

,

. “~ . -~
. - LA -
. A related caoncern is the reporting of in-

fowmation to the state. Metro.II has taken an

active role.in cooperation with our State De-

partment of Educatioq to revise and reform, as

. much as possiblc, antiquated, ‘pre~computer
' reporting systems. For example, presently, all
reports submitted to tHe state are labori~
ously hand-transcribed from computer sheets to
v . state forms. Since those state forms are .
essentially pre-deluvian (many not revised in

FYC
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geveral decades), much of the data needs to be
massaged before it can be transcribed. Why not
one reel of tape irom ys to them instead of reams
of paper? Or, if school districts now, finally,
begin to utilize the telecommunications tech~
nology widely adopted in the private gector a
decade ago, there are even more efficient meth-
ods. Another problem: some years agg, state
atds in Hinnesota were based on Average Daily
Attendance. Now those aids are determined by -
Average Daily Membership. Yet, school districts
still are required to complete voluminous ADA_
figures for the annual state report. We have
estimated that,.in the St. Paul Schools alone,
the collection, maintenance and reporting df
this data costs nearly $100,000 per year. Assum~
ing that someone, somewhere in a state cubicte
reviews these esoteric figures dccurate to, three,
decimal places, is it worth the cost? Metro I}
is helping to get an answer to this question.

-

While much work has been accomplished. much

.yet remains to be done, Timelines ¢all for

piloting and parallel operatiofs next year, con=
version in two-years. Dollars are needed; support
ig needed, much hard work,is needed. If these

. egsential components can be maintained, Metro II

cajr become, a functioning, effective computer gerv-
icks.consortium, We would hope that, in a syner~
gistic sensey the combination of our five school
districts will be whole greater than the sum of
the parts. If so, problems will be solved and
promises will be kept. Good decisions require

good ipformation. Making such decisions is a -

promige to ourselves that we must keep, In that °
sense, problems are, instead, a true challenge
to us all,

Py
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- ) MANAGING THE.LARGE’SCALE INTERACTIVE INSTRUCTION NETWORK" L -
’ *\

~ .

N

Robert E. Schaulis
Coast Community College District, Costa Mesa. CA 92626

- .
© .

ABSTRACT. Issues and alternative approaches to planning and manag1ng large interactive networks in an

instructional environment are addressed Large scale networks are defined as having more than seventy-
five terminals used by several thousand students with several hundred author-instructors from many dis-

¢iplines.
) ¥ . ’
. Special categories of plann:ng and management issuessaddressed include: .
-7
' 1. Hardwara - Issues relating to what kind of and which vendor's computer are appropriate for -

instruttional networks art addressed. ﬁﬁe impact of mipi and micro-computers on instructional temputing
1s assessed. Altaernative networking techniques are Presented. Communlcatlons equipment including ter-
minals are discussed in llght of economic and educational obJectlves. .

2. Software - Alteﬂpatlve software environments are addressed. Operatlng systems. teleprocessing
monitors, data base management systems, general computing 1dnguages..and author languages are defined .
and discussed in an educatlonal perspective.

» - .

3., Courseware - Alternative organ1zat10n\and incentive models are.reviewed in light of their -
ability to prpvxde instructional materials on the computlng network.

KN Futures - Conjeeture about the educational computing network of the future are presented.
Economic and technoibgical ﬁpretasts are reviewed with approprlate deductions and inferences for edu-

cation im the near and intermédiate future. . e

e -
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. S THE TIES DESIGN:

. . . AN MIS TOOL FOR EDUCATION .
E.®Ronald Carruth . Rusgell E. Weitz ! !
. . Director of District Services ‘' Director of Design & Development .

~ v ¢ .
) MINNESOTA SCHOOL DISTRICTS DATA PROCESSING JOINT BOARD
4 s . , 1925 W. COUNTY RD. B2, FOSEVILLE, MN., 55113 '

" ’ -

A

1 7 - .
. TIES (Total Information for Educational :Systems) is operated by the Minnesota School Districts Data :\
Processing Joint Board, a consortium of fifty school districts, serving approximately 300,000 students )
and 50,000 employees. TIES, through an on-line integratéd file structure and major application components '
serves the management information needs of its member school districts ig a cost-efféctive and timely
manner. .lhe appli?ﬁtion components serve needs in the major areas of; cengus, student accounting,
scheduling, mark reporting, attendance, payroll, personnel, finance, instructional management, instruc=-
tional timesharing andsresearch. A Generalized Extract System permits the generation of information and
reports that are not part of the standard svstem. ' Data elements are updated through Visugl Display
Devices and Ingelligent Mark/Card Readers located in the individualschool.districts.” This places the
responsibility for the integrity of the data close to the source. TIES obtains its operdting funds
entirely from the per student membership fee which is the sape for gll districts independent of size and
geographic location. This encourages districts to make full use of all the varied services provided to .

the fullest extent. .
’ v

* ’

-

.

. The key to the success Pf TIES has been its recognicion'th%t #ts role is to provide services to .
PEOPLE in school districts through the development of the SOFTWARE necessary to meet the needs expressed
* by those people and to use whatever HARDWARE is appfoprlate and cost-effective.
e, , oo I. |

v ‘e . .
. .

THE PEQOPLE SYSTEM , - -~ .
TIES i{s totally funded and governed by the 32,000 students.

Minnesota School Districts Data Processing Joint - N : L’

Board. The governing board of the organization . +h¢ structure of the TIES central staff, of some

{s hade up of two representatives from each member sixty indivillyals, has developed over the years

and now there exists two distinct, but interrelated
groups or divisions. The District $ervices Divi-
sion is responsible for the day-to-day provisio
of services‘to the member districts., Within this T
division are the Computer @perationy staff, the

district and meets semi-annually.

~ \ .
¢ The. opetational policy group is an’ eight member .'
- Executive Committee elected from the total Joint
- Board. This Committee meets monthly and is

directly respensible for policies that goverd the 1/0 Control group #nd the Services. Coordinafors |
! day-to-day operation of TIES. The operational who are responsible for user-manual production,” -~
control of TIES is vested in the Executive Director. trouble shooting, in-servin trainidg and’in ,
" L - general being available to district personnel at \
%ﬁe Joint Board was formed im.1967 when’ twenty all times. The‘Design and DeveloPment Division, . - o
sthool disgtricts undertook the establishment of a composed of application. oriented systems analysts,
. ~-unique educational service called Total Information software and hardware specialists,” programmers and
sz  for Educational Systems (TIES), Those twenty dis- researchers 4s respongille for new development a3
¢ tricts enrolled 112,000 Studénts.” By mid-1976 in well as the ‘maintenance and enhancement of already

Minnesota TIES is producing administrative, instruc-  existing systems. The Design and Development,

) , tional and research.éprvices for fifty megiber . Division is advised and supported by committees S
districts with near 300,QOO'§tudents and 50,000 composed of users from the school-districts; .

"* gtaff located in over 330 school buildings. Each .  teachers, payroll clerks, research and evaluation

district 18 responsible for its own integrated data , , Specialists, bysinegs managers, principals and .
base. Maintenance of the data base is achieved assistant superintendents for finance, personnel

»

utilizing on-line, visual display devices and " offlcers, pupil services directors, federal pro-
19:e1ﬂlgen: mark readers. Neither distance from . ' gram coordinators and 'so on. - These advisory -
the gentral facility nor size of a district is groups have the responsibility of bringing their

. detrimental to the service obtained. One district . needs to thé TIES management,.help design the
is 1255 'miles distant, another only a half mile application, monitor the necessary testing sand . .
from the-TIES«building located {n Roseville, y  provide feedback at each stage. ) S
Minnesota. The‘smallest member district has an . T iEE,J——"”‘”'. .
enrollment of 800-students; the largest around . In addition each member distrt emPIOY? an :

.
Y .
. . = . >
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Nformation Systems Coordinator who is the day—to--
day liaison between the TIES staff and the school
districts. These coordinators are appointed t¢
committees and an elected group serve as advisors
to the Executive Birector and Executive Committee
in the area of priority setting. With few
exceptions the recommendatiops of this group of
member districts personnel are accepted as the
system priorities for the*TIES organization each
year.

1)

THE SOFTWARE SYSTEM

The data base is organized in logical and
functional files. Physically the data within
these files are stored randomly on disc. The
structure is such that it provides great flexi-
bility. .It uses the "master/trailer' concept
and for each master record there may be many
trailers. As new applications are developed to
meet expressed needs and additional data' elements
are identified, extension of the data base through
the addition of new trailers allows flexible low-
impact enhancement.

.

Data .elements which'are of a permanent or semi-
permanent nature are stored in the "master record".
For example each Student has a "master record" in
which.are stored such data, elements as; date of.
birth, schdol attended, current grade level
credits and honor points earned, priar ‘attendance
record, élc ,The family link is also part of this
record.” This link is the pointer to the family
masterrrecord which contains address, telephone
numbevpand other pertinent data common to all
members of the same family Thus many students,
., attending different schiools within a district’,
cart be linked to one family ‘record and- common data.
elements for these students are stdred only once.

. *

oy

'

Data elements subject to«regular or sporadic change
(current classes attended, etc. ) are stored in

. trailers to thg Btudent master. , Free form trailers.
are also available to the Sfﬁdent master to satisfy
the special individual needshoﬁ’districts. This
free form trailer concept is particulaxly valuable
in the research area. .

, Similar master/trailer structutes are used through-
out the TIES integrated data base. In the Persorinel/
Payroll System (PPS) current data relative to such
items as voluntary payroll deductions, payroll
distribution codes and current teaching assignments
are stored in trailers to the personnel master. I
the Finance/Budget and Accounting System (
major expenditu;es accounts are stored as master
records and actual individual expenditures {objects)
against this actount are stored'as trailers. .

-
R

?
-

The pivotal point of. the TIES sgftware is.the File
. Control Program (FCP) which permits access to the
dats base for inquiry and/or update from .both
remote*devices as well as application p rams
.\ producing necessary reports. The File Control
'Prograh accegts requests for specific records or ,
parts of records to be retrieved from the data
base. The request is validated by FCP for correct
* format and also for legitimacy in terms of data
security (A multi-dimensiopal security system is
operdtiqnal.). If an upda€e is involvelf, the before

v

(Y

s0?

.
-
.

Q
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* THE HARDWARE SYSTEM -

* ‘ with internal memory capability of storing 300

and afer‘Update image of the record is stored on .
magnetic tape. This storing of before and after «
image of all updates to ‘the data base proyides an'
audit trail against hgrdwarg malfunction and even
protects against disasters of significant magni=
. tude by providing a means to recreate énd re tore
data files.

o -

JIn addition to FCP TIES has developed a ‘number -of
other techniques, to facilitate the access to the . ¢
data base. These include the links between the’ |
- central processors and the communica nsﬂcontrol‘
computers (fronttenders) and between ese front
enderg and the over 100 terminal devicél.operated
by member diSCnigﬁs. s '

Systems software development at TIES is based.o
the concept that application prpgrams are users qf
the data base. The structure of the File Control R
Program is such that access to dat} by application , .
programs is'well defined and can be completed with
relative ease. 'Thus new applications requested by
member districts can be dgveloped more readily.
f . L)

.

For ease of management the applicgtions software -
are d*vided into several functional modules.

L

.-

% - -~

Student and Census with responsibility for ‘State
Statistical Reports, Reference Listsy Projections,
Scheduling, Mark Reporting, Attendahce, Trans=
portation, Class Lists,’ Special Studies and
Auxiliary Reports. ’ .
Financial Systems with responsibilities for *,
Paychecks and Registers, Distribution Reports;
State and Federal Reports, Fixed Assets, Seniority
Lists, Certification Reports, Leave'Lists, Budget
and Board Reports, Accounts Payable,  Cost Accounting
Reports, Revenue and Expenditure Reports.

Computer Managed Instruction and Computer Enh
Instruction responsible for all classroom rela
activities; Comprehensive Achievement 3onitoring,
Computer Literacy, Basic, Fortvan, Cobel, Simula~
tions DFill & Practice, Tutorial Guidance and

Counqeldng

ced

B Research Services included in which are , .
Experimental Design, Survey Désign and Analydis;
Salary Simulations, Program Evaluation, EnroIl-
. ment Projections, Folldw-Up Studies. '

. * [}

&

.

Al application programs, except for a few in the’
mputer Enhanced Instructional Area have been
designed and developed at TIES. Input frdm User
Advisory Cormittées has provided an invAluable
base for thisféffbrt. The end result’df the
partnership of _user and bechnician is a systeﬂ
vhich is respbnsive to the educational suser and
can provide acciirate, timely and useful informa-
t{6p in a variety of formats acceptable to a wide
range of users.

-
+

L

The hub of the TIES hardware system supporting
the data,base is two Burroughs B4700 Systéms, each

thousand characters of information. These systems
-are multi-programmable and the memory size is large

Lo . f
. '

.
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»  epough to allow fifteen to twenty fiwe programs
to be in the "mix" simultaneously. o v
%
The.extensive data base-at TIES is stored on five
{5)- banks ©of head-per-track digk. Each bank ‘has
the capacity to maintain 100 million chatacters
of information. ‘Supporting this on-line data base
> disk storage system 'are disk pack systems capable
of storing additional 500'million ciaracters.
There are eight magnetic tape units capable of
| recording data at & rate of 320 thous¥nd characters
« per second at a density of 1600 BPY. These uhits
. are used primarily to store information for back=~
up and emergency re-creation of the data base.
This multiple back-up system ensures that in event
of ‘the complete loss of the data base, it can be
reconstructed in its entirety within a few hours
thus providing minimum interruption of services
to member districts. LA -

The numerous reports (payfoll checks 100,000/
morith for example) are produced on three 1100
line's minute pfinters.’ Card input is minimized
at TIES and is accomplished through the use of a
1400 card per minute rehde?. ’

Tc service and ongrol the over 100 administrative
‘terminal devices, the~systen incorporates four .

Burroughs B774 Front End Processors each capable
* of handling 32 half-duplex voice grade telephonme

lines.. ‘

) ¢

Support of the over 200 1ns:ructionaf termingls

lacated in classrooms, learning centers, coungel-

or's offices and’ elsevhere in school byildings

is provided by :thtee Hewlett Packard zfoo series

systems each with 32 ports.

»

’

- . THE FUTURE * .

3 v

+ Although TIES has been in 6pération for over
eight years and much of the day-to-day needs of ' . -
school districts have been met, t Deeg3p~an¢
Development staff is as large mow as it was during,
the initial development effort. As well ag en- )
hancing current appllcations, this group keeps
looking to the future and ig developing applica-
~fions to aid in the total operdtion of a school.
.. N3t 1least of these is related to an enlarged and
much improved intergctive system for the total
tanagement of a.student's program in school to
provide‘the teacher and the coynselor & tool to °
maximize the ledrning through & well designed
. prograh of activities for ‘each and every student
basad.on- individual needs. To;imprpye the over-
all planning within a:dietrictgthe Design and
Development application group are ooking at
simulations and models to develop 4 Total
ment Information Systém that can,
to-day basis‘in a'dispriées At

LIS

level ippfovement ih Operating sofftwire tpids

place almgig ':daily{ and in keept th TIES
philoscblly off provididg: the distr cth with as

much confirol {at thé locsl.level & ossijle, ]
finvestigdtiofls are underwvay to gefe;mine the | -,
feaaiagl ty of proyiding clusters of midfo- .
procep o1“c61:ro!1dd remote devices in-eich dis-
tidct| tollallow distribptive, decéntralized .
procelsing. o '

of computer technology id the efcational spectrus.

Y

0 4
.

. o r>
Overall, the TIES organization will continue to
direct its resources toward enhanced application

~ Al
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CAREER CHOICE .
» THE ALABAMA OCCUPATIONAL INFORMATION SYSTEM e .

*n

t . .

ABSTRACT: The State of Alabama 1s currently implementing a computer based occl,pational 1nf9rmat_105 system
that holds high promise for "putting it all together” in the matter of career choice.
Time Share Corporation's Guidance Information System II ag® a base to develop a unique program for use by a

David E. Sawyer’ ' . .
. . .Executive Director -

AOIS, MOntgomery, Alabama 36104 .

variety of educational clients across the state. The system serves as an interpreter betweefl data gather-
ing agencies ande-individual users in secondary and postsecondary institutions. The system is operational
with nine ingeractive files accessible by the student in his institution.
15 under devel;opment whereby students not convenient to the communication network may access the various
files using marked sheets, The system will be-.available to 66% of the population within four years.

¢ N .

Are your local education agencies suffering
from any the following “lack of" syndx_'omes?
+Lack of occupational data for students to effec-

tavely explore careers, make career decisions
and/or plan for realistic career options:

. o+
.Lack of local accessing procedures for students
to obtain specifically relevant and accurate
; data pertaining to his or her interests and/or
! aptitudes: :

-Lack of- a comprehensive system for efficient

. e “utyTization of existing labor market and educa-
tional data-collections, analyses: and report-
ing and disseminating practices; :

L] N

.Lack of appropriate data in the cl%ssrooms to
enhance career duidance activities and career
exploration instruction:

\ .Lick of pertinent localized occupational data
Iﬂvocational education program and facility
Jnning; .t

.Lack of sufficient data to place the maximum
number of.terminating stugénts,in productive
unsubsidized emplbyment/: » ’
.Lack of accurate, refiable and locally rele-
vant data for, designing classroom and on-the
job training programs meet the needs of |
local labox} markets; LN v

job relaged

g . sLack of a ¢ross-indexing system
éo job re-

” ‘ ‘skills, apfitudes and abilities

quirementsj and traifing programs
4

.Lack of data to assist in placing students .

in training programs orjin jobs .‘tequirinql

skills tellrited to khobefpossessed or for ls

which traijing is availy le.

* . '
o rovioit e IS | .
+

cens « -

w

~

Y
. : ‘ [

The system uses 4 .

An optical scanning interface

. .

L]

If you,recognize'any of these deficiencies,
then a computerized occupational information
system may be the solution. )

M )

e State of Alabama is cﬁxrent1§ imple-
menting a computer based occupational informa-
tion system that holds high promise for putting
all of these "lack ofs" together to impact on -
the matter of realistic career choice in the edu- .
cational environment. The development of this
program is being supported under a grant from /

the Employment and Training Administration of
thé United States Department of Labor.

The ,information system is designed to :
accomplish the following ohjectives: \ ‘
L]

1.  To help students learn about and under-
stand the range of career opportunities present- .
1y available and' that are likely to be availab);e
in the future. : - N

\.‘ ’ . R

2. To help entrants into the labor force .
becoffe avafe of occupations which they would find t
acceptable and personally satisfying.

3. To encourage persons in the process of’
tareer exploration and decision making {o seek
out career information on their own.

w '
T

© 4. To increage awarcness. 4f major sources
df occupational information for’ the purpose of
,acciuiring knqwlqcige qf careers and Jpreparation

programs. o
| - S /
5,/ To |prévide Bupport fb lated programs .
including caree¢r| edgcation, CQQ:. r and employment
unseling, andl Man r and edhcational plan.

ing. .
~Jhe systeh oporates as a spparate function ™
f State goverpmeht responsibleto a Board of

Piroctors appointnd by the Governor. The Stage ‘

' N PR




j Superintendent of Education serves as Chairman
of the Alabama Occupational Information System's
Board of Directors. :

The Alabama Occupational Information S§9tem \
(A0IS) is using TimeShare Corporation's Guidance
Information System II as the base for its unique
program designed to > be-used by” a variecy of per- *
sons across the State. The prima:y strategy is
for the occupational-information system to serve
as an inferpreter between data gatherimg, agen-
cies and system users in secondary and post- , °
secondaty institutions, Employment Service
* Offices, rehabilitation centers and pre-release
centers connécted with our‘Scace'prisons.

Current collections of labor marker, educa-
tion, findncial aid, and career resource data are
comprehensive and voluminous. Alabama's approach
takes these data and reorients their format to
best serve students who are seeking "facts" rela-
tive to career choice and career planning. Access
. is tlien made available through terminals con-

nected to cimg sharing systems.
»

SYSTEM COMPONENTS "

»

AQIS is operational wich nine computer files.
Each file, its capabilities and uses are de-
scribed below: . i 1

National Occupational File (TimeShare Corpo-

ratiom. The National Occupational File contains
- more ‘than 1300 primary occupatiops and 3000 re- .
lated occupations which exist in the world of
work. A wide range of approaches, to exploring
the occupat{oﬁal idformation file is avgilable.
A direct access or a structured search technique
may be enp}oyed.
,ble to enable the student to
ests rapidly\and precisely.’

3

system output)include 1) characteristics about N
industries; chardcteristios Zbout occupations
. ) within industries; 3) personal nceresE?vari-
N ables} 4) persona
of formal éduca 4o

ments; 8) area

' tions; 12)/physicul demands; 13) other quali- !

3 14) earnings range; and 15) special

ons. The system is organized around

* the 13 USOE occupational cluscegs. Each occu-
pation is cross referenced to the DOT code. Lo
Alabama purchases this file from TimeShar
Corporacion der an annuti~license-agree- Lt
ment.” An exgmple of an occupational descrip-
tion follows. The student mdy also Fequiest an
itemization of rll codes relevant to any
occupac%on. . I ) '/

!
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State Occupational Information File- (AOIS).

The State Occupational File follows the same
structire as the National file but reflects State
and regional data including local occupationgl
Occupations included on the State file
are selected from those identified by the Alabama
Department of Industrial Relations in its publi-
cation Employmenc by Industry and Occupation.
Preyiminary work indicates the inclusibn of over
350 occupations. These occupations reflect all
levels of preparation and training and represent
over 90X of the employment in Alabama. In®addi-
tion, this file takeg into account the needs of *
cargec'populacions guch as handicapped students,
prospective trainees, the unemployed, and others.
An example of & state occupation including an
exerpt of an itemization of relevant codes
follows? N - .

L. LEnS

STHTE OCCUPATTONAL. THFORMAT TGN ECADY
5.'-:.]10,‘ ) N

1 ‘ ; :
ACYT CLETENT d .
T0TH 10,123 -

PELATED UfoPHT]LM«-
sﬂWrw*umiannunmn .
168, 158 COST ACOOUNTANT - .
1641, l;o PROREFTr ACCOMNTANT
iné, 1~ T artoucfnnr
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S
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State Occupational Training File (AOIS).
The State Occupational.Training File contains
information on public, private and 'proprietary
vocational and trade .schools including area
vocational centers and State technical cplleges.

In addition the file maintains information on

C o

»

Q

ERIC,

Aot Text provided by exc |1
N cat]

g prOgramS(new industry training, appren-
ticeship or other trdde asspciation or labor
,organizhtion programs, adult vocational educa-
tion programs, etc.) that are gcheduled for 4 .
" weeks duration or longer and have been submitted
to our information developers no less than thir-
ty days prior to start-up.* This file includes
entrance qualifications; physical qualifications,
tuition and fees, if any; length of coursej pro-
jected emplo nt\bpportunities upon completionj
average salary expectation upon completion, etc.

3

-

Two-Year College Information File {TimeShare
Corporation). The Two-Year College Information
File is designed to help explore opportunities
available at the community. and junior college
level. The file includes an extensive list of
objective characteristics relative té selecting
an institution with a two-year curriculum. In-
formatfon consisting of over 400 characteristics
on over 1000 two-year degreé granting colleges
is available. The file is national in scope and
can be delimited using various selédtors intlud- .
ing by stjte. Categories for studeat input in-
clude 1) donvgntional academic programs of study;
1 curriculums; 3) location; and
1 characteristic¢s including ad-
ormation, costs, competitiveness, etc.

Four-Year College Informationm File (Time
‘Share Corporation). The Four-Year College In-
formation File is designed to help explore B
opportunities and provide the student with quick
and convenient “accesf to comprehensive and up=-to- ~
date information or the nation's 1600 four-year
colleges and universitied. Over 600 character—
istics can be used to select an institution.
Input variables include 1) conventional academic
prograns ofgstudy; 2) location; and 3) institu-
‘tional:characteristics including costs, accredi-
tation informatiom, campus life information, R
athletic ‘progranms available, etcy

.

affonall Scholarship and.Finencial Aid Rfle
i imeSkan Cbr oration). . The Scholarship add
/ File is gtnerzliz detailing
nid possibilities from Sources such as
vernment, foundatidns, businmess, :{ °
3 je assoctations and [labor organiza-
Aas religious and dharitable
roups:' Tim hare's file repres

is over $750 |
111 {on’[in f (lancial gid possibi ties. .

. ‘ . ! v .

)

2]
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State Scholarship and Financial Aid File
(AOIS). The State Scholarship and Financial Aid
File is similary structured to the national file

. except that it exhibits local potential inclul-

ing these unique to #astitutions in the State
and those offered by private agencies and State

+and local associations and organizations.

Career Education Resource File (AOIS).; The
Career Edacation Resource File is designed for
use by teachers who desire to incorporate occu-
patjonal information into their respective
instructional programs. Information found with-
in thes file’ also provides guidance personnel,
administrators, and career couynselors with
resource information related to specific problems
or community projects. A loan library is main-
tained by the State containing nearly 5000 items
including books, films, filmstrips, monographs,
and multimedia kits. The materials in the Career
Regsource File are annotated and are made avail-
able on a two-week basis to system users. An
example of an item on this file follows

H . / - .
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Employment Service Job Bank Summary File

state students (12. selectors)

(AOIS). This file is designed to key -systen L. Financial,aid (13 selectors) ,
users with skills to currently listed job M. Type of institutjon (8 Belectors L. ,
openinqs by local ES offices. Accessing this . N. Regional accreditation (3 selecto LY
file by either local office identifier or the 0. Special programs and services (8 ,s.'elect- ;
six digdit D.0.T. code for a given occupation ' ors) . ‘o
provides the user with information on the Py P. Calendar plan (5 selectors) !
average number of vacancies based on the pfe- 0. Campus 1life (18 selectors) .
cedinq week in any requested qeographio R. Academic characteristics of the student
area. ' Placement assistance and teferral service’ body (22 selectors)
X is provided .by the local ES officg as referenced S. Faculty characteristics (2 selectors) e L
. n the file. . . , T. Athletic programs available (30 seleFt~“
c oo ors) t
. SELECTION STRATEGIES U. Campus activities {12 selectors) \
S - V. Major (23°selectors) i ¢
AOIS includes procedures to allow students W. Technological and occupational curricula .
to retrieve infOrmation-based on. their individual (80 selectors)
interests, skills and/or aptitudes through on line , X. Admission infgrmation (13 select:ors)
selectors. Specifiﬂ‘lly the following selecbors Y. Acidemic charabtéristics of the student . .
are provided for eacI? file: ‘._ " body (22 selectors) ‘ AR 'S
. - ~, ‘
*The National Occupational File: - Four-Year College File:
A, USOE occupational ‘cluster (15 selectors) A. Major (330 selectors) Y
- 'B. Occupational characteristic (9 selectors) B. Iocation (64 selectors) ’ ]
C. Personal interest characteristics: (10 N ) Size of city or town (S5 selectors)
selectors) . [ . D. Total enrollment (S5 select:ors)
D. Level of formal education (14 selectors) . E. Coeducation characteristics (S select- . '
" E. Special training (15 selectors) ors)
. F. Training other than formal education (9 * F. Graduate student enroliment (2 select-
selectors) . . ors) -
.G. Personal aptitude chatacteristics (10 . G. Control (2 selectofs) »
, , selectors) . H.  Religious affiliation (5 selectors)
, -I. Tests required prior to admission (5 ‘
The State® Occupational File: . selectors)
A. USOE occupational cluster (15 selectors) J. Timé of admission (6 selectors)
B. Ocgcupational characteristic (9 selectors) X. Personal®and geographic factors of ad- )
'C. Personal interest characteristics (10 -mission (3 selectors)
selectors). ( - L. Admission decisions policy (2 selectors) *
D. Level of formal €ducation (14 selectors) M. Ipstitutidh admigsions competitiveness
E. Special training (15 selectors) . (6‘se1ectors)
’ F. Training otber than formal education (9 . . Application deadline (5 selectors) .
selectors) ~ 0. Annual tuition and fees (10, selectors) . }
G. State geographic area. (3 selectors) ’\‘ ' P. - Annual .tuition, fees and r6dn and board o
H. Personal aptitude characteristics (10 ' (12 selectors) '
" selectors) : Y 0. .Pifidncial aid (9 seléctors) e
1. Handicapping condition (14 selectors) . ., . R. Student financial aid, award descriptions
: , t o, . (4.selsctors)
“THe State Occupational Training File: - S. Type of institution (9 selectors)
A. USOE vocational program code (415 . T. Regional accreditation (3 selectors) . .
* selectors) + *  U.. special,programs available (12’ selecbots) . -
B. Ins&tuuion type (S seleccors) Y. Calendar plan. (6 selectors)
. C. Geographic area (8 selectors) v ‘. W, ROTC available (4 selectory . . . .
D. Institution/Agency (¥ of selegtors v X, €Campus life variables '(18 s@lectors) ' :
X varies. * Y. Academic characteristics of undergradu- »
. . - . L ates (20 selectors) o
Two-Year College File: , 2. Athletic proqrms available (31 select-
A. Major (23 selectors) ' : ors) o . ‘
B. Technological and ocfupational curticu- MAA, Faculty characteristics (2 selectors) ' , .
’ la (80 selectors) AB, us actiyities (12 selectors)
‘c. Llocation (64 selectors) 4 AC. Courses in emerging fields of interest
D. sSiz¢ of city or’town (5 selectors) (7 selectors) .
E. Enrpllment (5 selectors) I ' . . .'
F." Coefdiication chaucteristicsh(s selectors) . The National Scholarship and Fipancial Aid
G. Cotjttol (2 selectors) . File: ;
H. |Re igiqus affiliation {5 selectors) o A. Religious affiliation (12 sé‘lectors) )
. 1. 'Adpission information {13 selectors) B. Dgscent: Racial or ethnic (15 select-
+ J. -Ajudl tuition and fces tbr in-district, O‘]L.) S .
oyf-df-district, or out-of-state stu- « | ,C. Student ozgmizauons.ue sdlectors)
. 4 \ix (12 selectoxs) . . D. Career plans (49 selectors) ' ‘
K. hyal tuition, fees and mom & board for E. p@uve wo:k-study proq%am (33 .
4 -district, out-of district or out-of< séloctors)’ / ! -
. . . . . Lo ! A . .
. . ¢ 8§13 ° . - .
. ] ’
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/—‘ . T ! N 7] . N ,.;

Aruitoxt provided by Eic:

-

7

M ¥
B e g




- \'/ -
. - ¢ r - 4
- . N ‘ .
. * A -,
) F. parents' associations (10 selectors) veloped whereby agencies not convenieny to the
G. Parents' unions (16 selectors) . communication network may access the various
H. Parents' present employment (13 seléct- files by using a marked sheet. Such afprocedure
. ors) _ . cancels’ the immediacy of retrieval andfinter-
1. Parents' past military service (6 active banefits but will allow for infprmation
gelectors) [ . dissemination to the rural and more repote areas
J. ‘Parents' current status (26 gelectors) of the Stats, . . b4
K. Miscellaneous work experience (16 select- . R K
! ors) Putting it all together in the matthr of.
‘ . L. Contests, cofpetitions, and examinations Career Choice? Alabama, via computers i
\ . (32 selectors) . . education, is making a concerted efifort at .
M. Miscellaneous work experience (16 select- accomplishing this goal. .
ors) . ‘ . )
The State Scholarship and.Financial Aid File:
A. Religious affiliation- (12 selectors) )
B, Descent: Racial or ethnig (15 selectors) - .
C. Student organizations (19 selectors) , -
— D. Career-plans (49 selectors) ’ e . O
E. Cooperative work-study program (33 - ..
. selectors) ' ¢
. F. Parents' associations (10 selectors) * -
. . G. Parents' unions (16 selectors) ) . > ,
M, Parents' present €mployment (13 select- = ‘ ' A .\,’_" &
, ors) N o ° wn L
I. Parents' past military service (6 select- . . . g
ors) . , . )
J. Parents' current status (26 selectors) o . ..
K. Miscellaneous work:experience (16 select- T . . .
. . T e ors) . oL .
L. Contests, competitions; and examinations ., '
. (32 selectors) ) p
M. ‘Inst.ttut_i:on (varies) . . v
: ' The Career Education Resource.File: '
A. Area of interest (15 selectors) : : -
B." Occupation (96 selegtors) o
«C. Career g?xidance (G.hdeorg) : *
N D. Grade level (6 selectors) , ' -
. : E. Media (8 selectors) - £, ’ ‘ T
F. Location and cost (3 selectors) k ,
’ Q . )
. . The E:mploymnt Service Job Bank Suxrmﬂ N T
- J  File: | ¢ Ca . - L
" ’ . K.vsix-digit D.0.T.: (varies) - . . .
" Bs Geographically (26 of/ﬁices)
~ v
S S : " INFORMATION DE VERY . .. J ; T
Information delivery 1q ‘}'1& terminal phy-
‘ - sically located in the user agency facility; be
) it a dchool, an.ES office, a prisoner gre- < ., . . -
‘release center or a rehabilitation center. The v
s delivery is accofplished using a series ‘of mini- '
: uters cach capable of providing service to . - , .
ple simultaneous usérs via timesharing. - .
Such a piocedure allows for immediacy of in- - ’ -
" formation retrie¥val and an opportunity| for
intoractlon with the available files. | Unlimit- / ) , .
ed-congdct tima ig afforded each userfagency at ' i { . '
a noaifbl cost. ] Sl (O / ]
’ . i . ! -
N Y U u*[—ninal is|student operabllr{a‘o-,\ .« : . | . : R v
. quires ino special -trainingjor typing/skillls. - : . S ’
Users! Have manuals available. that prpvidd the . . : )
|~ proper Jorientation prior to theiy fipst gxperi- . / ' © . . ‘
enco at the termina The ;printout provideld. By .
the computer belongs to theé student [for futuze e ¢
A reference or for discussion with counselgra 'ag‘d ' P
{ . Paren ML ' 3
) . A‘:n optical sca : ing 1n'torfacc is being de- ' . / " -
. , P . , S1% ‘ , .
Q \ « o )
3 Emc L | | :
. T o g ) ..
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WISCONSIN'S GOMPUTER BASED CAREER INPORMATION SYSTEM
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: g Dr. Roger H. Lambert, .Associate Director ' l\ .
Centex. for Studies in Vocational and Technical:Education -
* ! v

University of Wisconsin-Madison . ’ :
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Director, Wisconsin 0ccdshtional information System 1 -
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The Center for Studies in Vocational and Technical Education, University of Wisconsin-Madison, has been
chosen by,the U.S. Department of Labor National Occupational Information Service to implement an occupa-~
tional information system in Wisconsin under a grant the Wisconsin Manpower Services Council. The grant
was one of an initial eight for state-wide occupational information Eystem development. It\is expected to

~ continue over a period of four years with the amount bf federal aid decreasing after the second year until

e agencies and users bear the total cost of the system. The Wisconsin Occupational Information System (WOIS)
combines computerized and manual information files, audio-visuals, and printed materials relating.to .

national and state occupations, training institutions and institytions of higher educdiion, financial aids,

. human resources and careers in the military. The central staff of WOIS collects information from such

= "providers" as the Job Service, Department of Labor, and educational agencies and organizes it ‘for easy

. 122$vidual access by such "users" as high school students, the unemployed,"and other job seqkérs.

WISCONSIN'S COMPUTER BASED CAREER INFORMATION SYSTEM

V. .

The Wisconsin OEcupational Information System 1) national occupatidns 2) state occuphtions‘
(WOIS) is a computer based program'to provide quick, 3)¥4 year colleges nationwide '4) education and
accurate and up-to-date occupational information . training of less than a baccalaureate degree .
for career decision making to a variety of publics. 5) financial aids 6) human resources and 7) an
; Student :;5Fants into the labor force, the unem- index to military jobs. ot
ployed, mfnority groups, educational and manpower . .
‘pkanners, inmates of correctional'insti;utions and Access to the information files may be direct
¢lients of vocational rehabilitation facilities “or structured and.is accomplished via 8 computer
- gre all potential users. The goals of the pro- terninal located at the school or other user site.
. gram-are: * ;- . Structured access enables individuals 'to insert
[ . 1.- To help persons learn about and undér- +-gelf descriptions ‘which are then used by the
. . stand the range of careers npw availa- ¢ compyter to sflect occupations or other informa-
~ . ble and likely to be available in.the tion depending upon the type 'f file. Direct
’ future. . - access enables the individual to identify immedi-
. ately .specific information about jobs, colleges
. 2. To help labor force entrants become or other items from any file by directly insert-
. aware of occupations which are accept- . ing a code number which corresponds to the
. able and personally satisfying. . purticulag occupation, college, financial aid, or
. ¢ . . . training program. - .
3. To encourage persons'in thg‘process . NG
. of making gareer decisions tg gxplore . " The second major component is the m}nual
vocational possibilities on Sheir own. . delivery program, which utilizes the .
. - K - Wipconsin I ormation: for S:qden}s and Lounselors
* . 4, To increase awareness of major sources (WESC) Decky called the VIEW deck in y states,
. o, of occupational information. | } . * to|provide Jnformation on microfithe. |The-WISC
. . - k and thf computerized® files are cr¢ss-refer-
5. To provide support for related programs- . edced, as the*WISC detk contalns expinded infor-
including career education, career and ‘mation on the various occupations andi raining
< employment cqQunseling and panpower and . , P ograns. ¢ pricary difference hetween the
- , + educational training. v cotputerized files and the WISC deck ate 1) the
: . ) oo w{sc deck 'uses longér descriptions of the ofcupa-
Systen Componengs . ':E!ons and training prégrams, 2) it is updaged
. . ( ) every two years, whereas the computer £{1¢ is
. i WOIS contains four major cgmponentsfof delivery dated every six months, ang 3) it does not have
. : of information to users, The heart of the system structuréd access progrim, opiy direct Jaccess.

consists of separate computerized files- for

P _ / - . :
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2 " The third majof delivery component is printed
' . material., This material, primarily in the form of

career briefs, is available as general background
on various occupations by industrial clusters, is
updated approximately every four to five years,
and contains approximately ten to forty occupa-
tions per brief. *
. '
The‘fuurth*compunent—uf'the Hisconsin Occupa-
tional Information Systen consists of various
types of audio-visual materials suéh as the
Employability Skills Program and other career edu-
cation filmstrips, films, and audio tapes. These
hateria}s supplement the information in the auto-
> mated, microfiche and printed material files. A

lnvolveﬁent of Students~ Parents and Professzenads

Graphic Display of the compoqe3t9~o£—H0¥s—€oliows.—

* the -computerized files.

about whether the necessary information was ; -
provided. For exampie, if satisfactory information
is secured, the computer responds with tHe next
step in career planning. This may be a visit to
a counselor or consideration of another resource
such as Employability Skills or other printed !
materials. If the student does not secure the
information, the.computer will respond with
directionsg to re-enter the 'system or obtain
additional information from other rédsources such

as the WISC Peck or printed information. The

13

_specific directfons will depend on the student's

assessment of the interactions with the system.

The WOIS instructor guide details the file
information and the strategies used in accessing
The 1nterrelationsh1ps
of the computerized files; the manual WISC Deck,
the Occupational Briefs and the audioc-visdal

The major components of WOIS ‘are designet—to—— materials are also explained‘ The instructor

be usable by the student. The cémputerized files,
the WISC Deck, the Occupational Briefs, the »
Employability Skills materials and other augio-
visual or printed matérials are all easily manip-
ulate§ with relatively little instruction needed,
prior to operation. The students are provided

. with instructional guide, worksheets and computer
command displays developed by self-instruction.

. . &

When’the student types in the appropriate
-command, this signals the computer to respond on
the basid of instruction. If the student is just
starting the system, the computer will ask him/her
+ = to identify the program or file. The student then
types in a code, such as OCCU for occupational
information &t the national level, or-SOCCU-for- .
ihformation at. the state level. He/she may also
choose any of the other files in the system;--steps
for accessing the files are contained in the user
guide. Disposable worksheets are provided so that
. the student guide may, be reused many times’. Five s
® basic commands are used to interact-with-file
~information. , The "A" cohbmand means add, "S" means
subtract, "EV medns ‘either/or, "D" means delete
and "P" means print. In addition to the specific
letter command the student insexts the numeric
number of cha:ncteristics to be included in thes
gearch strategy. _

-~

[T,

Each file operates in the same manner. The
student selects from descriptot groups, adds,
subtracts or deletes items as he progresses
through theiexploration of the file contént. &t
various points.he/she may ask thé computer to print

« out cprtain kinds, of information such &s a list of
schoojls, o tionp,; human resoyrces or financial
aids.] He/shelmay ajlso ask the ¢quputer -to pging
gpec fic informatign on any one; dr .geveral of the

itlds preyiously Jisted.. For e:ample, thq search’

y Have bden narrfwed to three :pecific occupa-

First the’ titles of tke pccupations can be

then the complete dgpgripb&o%s of one
prigtouts provide pemanen;/

Hent 9nd may, by, used for discus=

brs, peers or paggl;s Yhen

suffiicient inforfastion has been sccuftg, an app:
-pridte command is entered uhgph gigns- foft the. file
and readiea the jsystems¥for na}ectzgp of anothe;

. file or the exit progtaun At

~Tel L, . -¢ -

The exiting strategy qqestipos the atud§n€ t

.

record for the 8
. é]onp with ¢ouns

»

7

»
v

guide provides information on access.’to or
'utilization of the file which is not included
An the student use guide.

A guide_lhz;parents 19 alsa included. This
xplains the system, kinds of 1nformation,

d, the process used to obtain Ehe information.

Whgﬁg»- X

i 4
*e ;
t
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- _ . The Occupational Information-files are the

modt significant part of the system. Detailed
discriptioﬁs of ovet 600 occupatione at the -state

level and: over 1,300 oécupations at the nat ional A
level are included. The WOIS staff are working - ’ N
cldsely with the Bureau of Research and ’ )
Statistics, Department of Industry, Labor and
Human Relations, the Jok{, Service offices -
thraughout_the .state, and other information-
sources to supply accurate information. Each
occupation is assigned a 6 digit code number from
the Dictionary of Occupationa} Titles. This ‘ B
gserves as.a . source for exploring other occupations

with related work characteristics. Each

" occupation is cross referenced to the other files,

.to th WISC Deck to educational 40qu1remen;g and
to, military occupations. / e
"t The purpbeé“of each job 48 defined and
explaingd in t'brms specific duties and tasks.
,The working conditigns -or work environmént are also

'detatlef. Informat]on is dncl ded on where the
work igjdone, i.e. Inside, outside, a sembly line

or 11 office.’ Wprk hours, limitations,

temgmi ute and climafe conditibns, tlle dégree af
physif ftwvolvement (1including any sfgecial or :
dexterity grdbgenn ,J she amount Sf personal contact
with others, and epviTongental proble are ’
incotporated, [Inf tion on ea:q ngs, luding * '
houxly, rafes, peg g, average gnd maximim .
salaries agpea s the descript{on. Pay prog f*
visio ring efits, vacation'and othex
, econo conai erakions’ 1nc1uding costs to_th

worke union. mberahipw tools, unifbrms, d
equim:\enztare algo found in this material. ere

}a a complete ﬁeacript!bn of job supply and dbhand “
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with énployn:nt forecasts on state and regiopal

~*bases.

.

Each job descriptlon has a formal career
ladder and explains promotional opportunities and
pre-entry requirements including training levels
and locations. Jabs with similar wqrk traits are
weferenced, as are several sourges of additional
occupational information within WOIS. Military
occupations are cross indexed to enable the user
to relate civilian job titles to those used in the
military. References direct the user to the
military occupations source books for further
informatisn. - |

The education and training files contain
informatfon on four year colleges nationwide and
more than one hundred Wisconsin institutions which
provide lessfgham a baccadlearate degree. The
Wisconsin fileiwill cover all of the public voca-
tional technical‘schools, the two year University
centers, proprietary schools, and others. Infor-
matiorf on programs gf study, fees, tuition, size,
location, extra curricular actiyities and many
other points of information are covered.

. The financial aids fffe contains information
on Federal, state and local student financial aids
and scholarships. It describes the type of aid,
the eligibility requirements, the amount, the
nugber awarded, the application procedures, dead-
line dates, sources of further information and
other pertinent' details. . )

-
. -

The human resource file is designed: to provide
_the user with namds and. addresses of 1nd1v1duals, .
agepcies and organizations which may be contacted
for further information concerning occupations,

careers, career planning or other student needs.

. R .
The Software for Delivery System

The~30ftware for the delivery of the comput-
erized information 4s the Guidance Information
System (GIS), a product of Time Share Corporation
and the Houghton-Mifflin Company. The present
Guidance Information System evolved- from concepts
and experiences resulting from a project sponsored
by the U. S. Office of Educatior at Harvard
University, This project, the, Informntion System
Jfor Vocational Decisions, was a three’ year effort

‘tnitiated in June, 1966 by Dr. David V._Tiedeman, ,

Professor of "Education at.Harvard. .

* k8

The Guidnnce Information System makes 1t

popsfsle for students to explore ldrge data filei .

stored in & computer.and to examine the ways lhf
which their personal criteria for selecting oécu
pations, education and the other 1nformation ,
affectp the range of opportunities aqdilablg to
them. When the gtudent sends instructions to th
computer, he/ste receives an immediate response
which allows him/her to c¢mpare the results of
choices and decisions with tRe results of other

i ®

. cholces.. A
) \ o - .

The unique aspect of. thé Guidance Information
System is that it allows for direct 1nternction
with the information. The individual may chdnge
instructions at apy point, thereby taking reagonni-

bility for decision-making. The intention if not

A

N

sig

L

[N
to provide matching or placement servfﬁes, but to
close the coimmunications gap between the facts apd
those who needs to use those facts for effective
career choices.

The design of the software system is such that
each file is entered individually. This charact
istic has both advantages and disadvantages. Th
disadvantage is that a studént must select one file
to work with at a time and therefore cannot secure
information from another without changing files.
the advantages of this type of system include:

1) core requirements are small,‘making it inexpen-
sive to run and 2) the, addition of files to the
system, such as a human’ resource file and financial
aids file or others, does not overload @ small

computer. ’ J..~
Hardware for the Delivery System .

Hardware used in the delivery of the WOIS
includes computers, telephones, computer terminals,
microfiche readers and/or reader/printers, film- °
strips,*slide and movie viewers and ¢assette play-
ers. Several types of computers are currently
being used, including the Hewlett Packard 2000 and

. 3000 series, the UNIVAC 1110 and the DEC PDP 11/45.

In the near future it is expected that the program
will run bp IBM and. Burroughs equipment as well as
models of:pnevighsly named systems. ’

Teletypes connecting the.computer system vary
in cost,and design. The mjist common are basic
te1etyp! units ée;able of printing ten tharacters
per sdtqnd, although other units capable of up
to 30 characters per second are also used. The
slower units use mgchancial printing capability
while the faster ‘ones generally have thermal
printing features. Cathode-ray tube (CRT) termi~
nals with thermal printers are also possible. The
printing capacity is necessary to provide users
'with a‘permanent record of the information request- -
ed, The terminals are connected to the computer
by efther didicated telephone IInes or ‘a1 access
systems, The dial access ytilizes a regular
telephone with an acoustic coupler at the terminal
When the telephone receiver is placed on the
acoustic coupler, it connects with the computer.
The didicated 1ine 1is & direct connection from the
terminal to the computer and is géherally the most ,
economical. Microfiche readers and other.audi-
gisual tools;found in most audi-vjsual departments
are also uded with the program,

- - . o~

WOIS User Costs | * .. .t

.8
,0

The cost of providing WOIS to the uaér 18 be-
tveen three an@ four thousand dollars per y(ar,
pér ternfinal Tocatfon. This ¢ost includes 'the
ccmputer time, tegminals, 1iae charges, in-service
training, the WISC deck, the ‘student user guides,
1nstructionul manuals, an the student worksheets.
Additional dost on a ie time basis may be incurred
to acqufre audio1yisuals and other
materials. 5

-

3) the number 6f,students hav dg ccess to the
individual terminal. Every atFem’ has been made
to keép the cost to a minimum. sidering the
) » A




T quantity of information, its céppréheﬁsive and

current nature, the cost for full time use of WOIS
is surprisingly low. Approximately 1,200 students
can be accomodated by one terminal during an
academic school year. In many schools, the cost
. of the hafdwarg and communications can be spread

over additional uses, such as computer assisted

instruction and administrative systems available

« at, the distributiqp centers. DS
»w

-

Qgganization of WOIS

The Wisconsin Occupational Infotmation System
is governed by a Board of Directors which is a
policy making ‘consortium representing secondary
and higher education, manpower and social service
agencies, management, labor and other interested
groups. The Board constitutes a Special Task
Force of the Wisconsin Manpower Council and is
authorized to receive and expend Federal monies.
It meets on a bimonthly basis and is attively
involved in the develgpment and 1mp1ementation
of the program.

A central staff takes responsibility for over-

all system development and updates occupétional
' information ‘for the delivery centers. It collects
information from "providers" such as the Job
Service, Department-of Labor, edutational
agencies, state planning agencies and business
and industry and organizes it so that "users”
will have easy and consistent access to it
through varjous mediums of delivery. ‘These
mediums include among others, written materials,
dudio~-visuals, computer terminals, and microfiche.

Statewide delivery of WOIS is organized

b through regional distribution centers, existing

or-planned facilities capable of delivering

computer assistkd instruction to local high

., schools, colleges and other agencies. Regional
delivezy makes use of_existink computer center
and tefminal configurations, minimizes tele-
communications costs and allows the system

) .to run on different types of hardware, A

central compiting facility will provide

regional centers:with an updated tape twice

each year. . '

Development of WOIS '

. ‘Currently in its first year of operation, the
. program is a result. of a grant from the U.S.
Department of Labor/National Occupational Informa~
tional Service. Seveil additional states from an
initial 45 applicants were also funded. The
Center for Studies in Vocational and Tecihical
. Education, University of Wisconsin-Madison, was
{ chosen to implement the program with the
Wisconsin Manpower Services Council acting
as the state agency responsible for receipt of
s funds. - The grant is expected to contlnue
over a period of four years with the amount of
feHEral aid decreasing after the second year, . *
til the tota) foperational cost is bpr?e by
tae-agencies ajg users 1n001v%9.

?

]
| The need f T a statewide occupationnl 1nfor4/
mation system n Wisconsin was made clear when
several agencles. wifhin the state made indepen-

dent attempts’ to provide informption to those in
* .
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search of jobs or job training. Nonesof these
programs were of sufficient scope to be classed as
a statewide comprehensive occupationgl information
The necessary stimulus for-the statewide
network was the WOIS grant program. '

4

Summary

The Wisconsin Occupational Information System
provides young persons and adults in Wisconsin
with a unique and comprehensive source of informa-
tion for career palnning and decision paking.
Using the automation of computers coordinated with’
manual information files, the system relieves the

. professional staff of the time ¢dnsuming chores of

gathering, filing and relocabing 4nformation for
student or client use.

Major components of the automated system
include information at the local, state and
national level pertaining to occupations, .
vocational training, four year colleges, military
jobs, financial aids’ and human resdurces for
personalized job information. ,

The involvement of nuperous state agencies in
a_consortium effort to provide this comprehensive
systefi of career information and related guidance
materials enables local schools, colleges, techni~
cal institutes, job service offices, vocational
rehabilitation offices and others-to utilize\the
system benefits at a fractidn of the cost of "
individual development and maintenance.

.
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ABSTRACT: - The concept of "Career Education™ has been nationmlly advocated 8s a means to
more fully meet the needs of students facing both the cholces and demands presented by a

rapidly changing technological world.

To facilitate effective student decision-makling,

the original Guidance Information System (a computer-based data retrieval system hdusing
Information on occupations, colleges, and financial aid) .has been further developed to
equip students with instantaneous cross-referencing capability to access additional in-
formation on careers from a variety of multi-media sources, as well as from local data

sources.

GIS II can be easily infused into existing Career Guidance programs and can
serve as the hub of an action oriented Career Resource Center.

GIS II is equally useful

to college and adult populations .seeking career guidance information.

During the,past few deéhdes, our na- ~

tion has been faced with extensive socio-

logical, psych@logical, and economic changes.
Concurrent .with these changes has beeh & tre-
mendous increase in the number of options a-

vailable to individuals.

To help young peo~

ple meet the challenges these and oﬁhgr fac-

tors pose, educators are faced with t

e* task

of improving existing programs and develop=

ing new ones that are designed to better®
equip youth with the wide array of skills
necessary to realize their fullest poten-~ ,
tial. )

. ] - N

BACKGROUND M .
The concept of Career Education has
been nationally advotated as a means to
more adequately prepart young people to
cope with both.the demandg and choicks
before them. ' In the broadest-sense,
Career Educatiop is & developmental pro-
cess through which an individugl can be °
helpedto gain .knowledge of himael¥ and,
the world &f work and to learn the 'gkills
needed for effective planning and: active
participatior.in” the greater aocgety.‘
Three of the Key components of mast Ca-
resr Education programs focus onfi in- *
e¢reasing a person's self-awareness), in-
creasing his/her undarstanding of Xjfe-
styles and career roles, and 1ncr°§%§%hah*
ing his/her skill level in decision-
making ¥nd planning.«. Basic to yach of
these elements is thé availabilkity of
sound information. Whether ‘the infor-
matjon is about an individual's inter- -
ests and abilities or about the potens
tial job market for lawyers in 1985,
it must be readily accessible, accu- ‘' °

i
/

oy
Much of the résponsibility for pro-
" viding Career Education related informae
.tion falls within the realm of school
guidance personnel. Throughout the coun-
try,there are many attempts underway to
implement new approaches to career gui-
dance., That these new approaches are
sorely needed has been highlighted by a
_ recent study (Prediger,et &1, 1973,p.9)
of .the career development needs cf high
school students. The students, chosen
from a nation~wide sample, indicated
" that help with making career plans was
their most important area of need. This
was in sharp contrast to the amount of
help in career planning students said
they recieved- from their counselors,
he students in the Prediger study also
videnced an alarming lack of" knowledge
bout the world of work per se (Predi-
ger, et al, 1973, pp.29~33). ’

The inportance of information to the
career decision-making process is often
ciked in the relevant liturature. In his
well known work on career development
theory, Donald Super notes that informa=-
concernifig occupations is a vital
ent of the crystallization and spe-’
cification stages of vocational develop-.
men{ (Osipow, 1968, p.124). 1In the "Con~
ceptiual Framework of Occupational Choice"
jved by Blau, et al (Bailey and
Stadt, 1973) occupdtional infofmation is

charhcterized as one of the immediate Ve--

terminants. of occupational choice. Hop~

pock sums up the role of occupational in-«-

formation this way: "(it)...affects

. occupational choice by helping us to dis=

cover the occupations that may nmeet our-:
‘needs and’by helping us to anti@ﬁZate :j

. .
/ . .
.
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E ' *how well satisfied we may hope .to be ! occupation in the file. The Student )
in -one ‘occupation as compared with an- Guide is structured so that it provides:
f otherd® (Hoppock, 1967, p.112) o initia) broad organization to a collegé -

. . or occupation searchff while at the same
* AN INNOVATIVE APPROACH ', . time allowing for great flexibility with-
in that organization. . .
.

"Recognizing the critical need to " . . . ”\
~ , provide career information to "studerits, G5 I1 makes it possible for a stud- ‘
. forward looking guidance departments are ent to examire the ways in which his/her
- "preassessing npt only the quantity and personal criteria for making decisions
. qualify of the'information now available . about gccupations or colleges affects thg.,
to their-students; but also, the manner range options available, Because the
in which the information is presented. instructidns beipg.given to the computer sf‘
The utility of traditional methods of ca- can be moaifiedsguggﬂy point@¥QIS I1 also
: reer information dissemination are being permits. each user to see not only the re-
v questioned and new techniques of accom- sults of one set,of decisions; but, to W,
' . +plishing the objective are béins sought. change his/her mind and ‘to explore the i
' .The Guidance Information System I1 (GIS - ramifications different choices would
. 11) draws upon the latest technological ' have. This flexibility greatly enhances , .

the usefulrfess of GIS II and nigkes it &8 ~ o, ..

. innovations to help counselors deal with ; 4
the problem of providing a career infor-, viable tool in the development of.deci-
mation delivery systém that is current, "\ sion-making and planning skills. In
sccurate, and easily accessible. .g§3.11 essence, GIS II closes the communication

is a computer-based system which pro- gap between the facts and those who need
: vides instantaneous remote access to occu- to use them for effective decisjon-makings
. pational, college, snd scholarship data ' .
' which-is regularly up-dated and checked - Not only does GIS II supply large . ‘
g for accuracy. ' . .. : , amounts of computér-based gata, it also :
. . , provides a-8pecial cross-referencing sys- ’
GIS II traces its' roots to.a pro- . - temwhich ‘allows its users to aeccess addi- .
ject conducted ‘at Harvard Universtty un- * . tional sources of ctareer information. L.
der the direétion of Dr. David V. Tiedes . The referenced materials include sound )
. mann.. GIS II is the result of 'a five . film strips, kits, printed job briefs,
year developmental process of modifica- ' posters, and microfiche usually found im
tiohg’, improvements, and expansions car- career resounce centers, .GIS II can thus
ried)out by Time Share Corporation in ° * form the hub for extensive career explor-
_ cooperation with.Houghtén Mifflin €om- ation-and degision-making experiences
, " oanye. This well-proven and highly suc- * and bring students into contact with a
cessful system is now utilized in mors than  Variety of information presentation.for- ' \\
1000 high schools, colleges, and «careei mats, . .The value of:this featyre is .
centers through out the countrys: - easily appreciated when one considers
. . » that students vary greatly in the ways :
The actual operation of GIS II, from . in which each best assimilates informa-’

* the user's point of view, is eally quite tion; ie. some students react best to .
simple. A student or counselor "commu- oral presentations, some to visual, ete.
< S nicates" gith the computer storing GIS II The cross-referencing aspect, of, GIS 1I

information through & terminal located in , ¢an also be used by career resource cen- - “
his/her own school. The user types sim- ter managers to enhance the visibility
v ple instructions. through the terminal, \ of other materials in the center.:

which allow him/her to interact in a pra-" N '
. ther unique way with information on over ® SUPPORTIVE RESEARCH .

- 1200 occupations and more -than 2500y c0l= ~ duesﬁions.h ve b e“r N = 4
(1 Tlegep. Individusls workib with 8151 - ing tie sffectivenoss of tha new tech- .
Sihy Shinssieiarize fhout coripaeigps | | Tchobieg i presantine Sutees Informs;
r co o se e item e . ; 1 ; o

':1ght wingéo 1nc1u§§ in g;eir se:rch.y‘p that. computerized occupational informa- -  ‘_:
For instance, in the Occupational File, - tion ;Yszggs pp:i:iveliigffecged t:e car«
jobs/ aré grouped by both the 15.clusters |, ‘r:er ecision-making skills of students.
identified by the U.S. Office:5f Educa- Pierde (1972) reports a high degree of

tion and the DOT Worker, Trait methods. » - '~ Success with students utilizing compu- .
Individuals can also choose from char-: ters in pursuing occupational 1n£ormlJL \
K acteristisi of otcupations such as -ap- .tion. . Chigk comments that the intera; :

titudes ard interests -usually related tive nature of 'the process used to °§ :
't a particular job, and education or | tadin data from a computer seems té eliplt i '
t training requiredl, |The Student Guide from siudents a greater sense of involve- '
also providés a way \for users to get ©, ment shli responsibility ih their decily. | N
, aiditional ‘informatibn from the com- ° v, sions.}|She further ndotes that evaluak ! .
‘puter on salary ranghs, employment out- '’ tion off\some computer-hased systems rgg ° -
" agol '+ flects fhat students ofiteri felt that At |

1 : 1oﬂk,physica1 demqnd:;)ztc. for each |

®
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was easier to relate tdithe computer ¢ system in a total career guidance effortd
(bias-free and non-judgemental) than to It im °m°"ﬁ31th° counselor's role’by
- -another person. (Chick, 1972, p.34) relieVing him/her of the mechanical tasks
. The author assisted Dr. Thomas English - . of informatian, collection, revision, and-
i (1973) in his investigation.of .the impact ’ dissemination So that the counsglor is
- of GIS &nd VIEW (Vocational Information free to spend more time with stidents to
: + for Education and Work--localized career help them personskize and.integpate the
. information'in microfiche format)_on the information they have .received into plahs
. vocational maturity of students attend- + that are consistent with their aspira-
ing an inner ¢ity high school. Compéred tionts and goals. . *

to a control group, users of both,VIEw . . ,
‘and GIS gained signifigantly in the areas REFERENCES .,
of "Plannifig Orientation” and "Informa- ¢

.

tion and Decision-Making" &s medsured - Chick, Joyce M, Innovations in the Use
by the "CQreer Development Inventory" . . of Career. Information, ~Boston:
_ (Super, et al, 1971). . , H‘ughton MIrn?n', 1970, e
A’though th@ research confirms the ‘! English, T.»A COmglrison of the Effecta
value of computerized techniques in ac- of'THo Methods of Disseminating
. lcessing cgreer information,.a word of Occutltiolal [nfg:mat Og g% th;; ‘
y caution might be appropriate at.this ocationa tur %  Senior High
oint, A study ofpgarger centens in, Schobl Studertts.,. npubTIshed Doc-
California (Jacobsén, et al, 1975, pp. .  toral Dissertation, University of
l-15) revealed that although students . - Gonn ticut, Storrs, 1973.
preferred audio-visual materials to -~ \

; *'  printed materials,the sctual use.of audio- HOPPOCR: R, styzatzggg% Information.
McGrew

visual materjals was far less.than expecte . Neu York: 111, 1967.

ed. Students™working independently in

career centers hesitate to use the com= Jacobaon, T., et al, A Study of Career

plicated looking. AV equipment with wpich | . * Centers LEG%QQ State of California, °

. they are often unfamiliar., In the Cali- . ﬁa Mesa: ossmont_ Unlon High Sc¢hool R
,fornia Study it was recommended tHet all ’ / District, 1975- . .

Y, students b ven ‘hands-on eXperiences . *
with the equiIpment in the career centera. Osipow, R. Ehggzigg of Careen Development,

, ° Computer systems might face a similar F oL New York: Appleton-Century-Crofts, .
o probleh, With this is mind, Time Share P, 1968, L.
has developed a complete trainirg .
gram which provides in-service tra n ng Pierce,R. Careers ‘on the ComputerGOccu-
. for counselors working with GIS I% and ’ pational Informatiop Access System)"

.. ¢ a sound filmstrip which introduces GIS II ; American EQucation, 1972, 8(7), pp. .
to students and fully demonstrates how . 3135, . . .
to use the total systeme A film desdgned - * :

: . to acquaint parents, school administra=- Prediger, Do et al, N3t1°""id°’§2291 of
. tors, teachers, and community groups S Sjnddht Career Development? Sum-
. with GIS is also:mvailable. It has been oﬂ;%gggigio Research Report
, » this writer!s: experience that after . . °~ 67, “Fowa C Iowa: The Ameri- -

, only a short orientation to GIS II, - . can, c°1138° tes#ing Program, 11973, o

. atudentg begin to use the system inde- e
pendéntly and with ease. . Stldt yRe, BaiIey, Lv Career Educatidn. "

] . p Bloomington: KEIghE, 9
Ve In planning a_ comprehensive career . * -
guidance program, counselors woitld do SUPOP: D., et al. Cnreer 22!%122222& . .
*wéll to note, as indicated above, that - %E%SBEEEI New York: Teachers' g
ample evidence exists to support the ollege,, Columbia University, 1971.
" adoption of & computerized iAforma- LI s

.. " tion system such as GIS II ‘and/micro- !

. * '.fiche information systems such as L :

, e ] VIEW, which, incidentally, cén be

S “ﬂhcroas-referenced by GIS II, ' . Ly, J

i \ : concmsrons . ) M .

*GIS II can be described s®»~a cof=- ’
25Itd type of resource which, through
8 cross-referencing capabilities, .
brings together much of® the data needed - . . )

. in the initiasl stages of the career . . . - - ' "
) decision-making process, ,It is a dy- .. ” t
X namic and highly motiv ional tool . \ '\\ { ‘f
. which can serve as a vhluable support ’I 3 *
. " /
, - , . “ B i 1 Y
¢ . . 522 .
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SI?I ~- A COMPUTER-BASED AID TO CAREER DECISION-MAKING
. . . 'S .
i . Arthur M. Kroll N ’

. Educational Testing Service
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¢ 7 Abstract! SIGI, a computer-based guidance system
< for college students has been developed by ETS..
This presentation will summarize the program's
conceptualization;and operational expexience to
date.
c N computegipased guidance systém designed
to help college students make cgreer plans and
decisions had been developed by \the Educational
Tegting Service of Princeton, New Jersey. Called
, the Systenm of Interactive Guidance and Information,
or SIGI, the new approach is based on a guidance
theory that emphasizes each student's qun values.
A student taking part in the guidance program
interacts with one of several terminals connected
to a PDP-11 RSTS/E computer system manufactured
by Digital Equipment Corporation. Development of
SIGI at ETS started in 1968, with supporting *
grants from the Carnegie Corporation and the LY.
National Science Foundation. ~

.

. 3
95101 1s based bn a humanistic philosophy, a
.theory of guidahc%hat phasizes the primacy of
4 individual values, a vast Store of occupational
data, and a strategy for processing inforhition--

all blended into a unified system.

The system is desfgned so that different

\ students may use it in distinctive ways. Every
student represents a unique combination of needs,

\i,‘ values, interests, abilities, perceptions, pre-

\ ferences, and plans. Different students may be

at different stages in career decision-making.

Each student, therefore, requires uni§ue treat-
‘ment. Yet there are regularities within the .
process of decision-making that can be used to .
establish a structure within which these unique
«characteristics operate. Thus, SIGI provldes a
clearly defined structure, but responds flexibly

to individual needs and circumstances.

What does SIGI ‘try to accomplish?

The main purposes of SIGI are to increase
students' freedom of choice, to.develop their
understanding of the elements involved in
choice, and to improve their competence in
the process of making informed and rational
career decisions.” In this process, they ‘
exanine their own values searchingly, explore
options systematically, interptet ﬁelevaqt
\ , data accurately, and formulate tentative

plans as hypotheses that can bA tested realisti-
‘cally. They also learn to modify their plans
experience, and
I * tnf\mation. -

Vo
|

¢ educational and pational options.
Ezphasis, hows€er, i{s not only on the content
;7 of decisiol3, but on the ptocess of decision-

y making,

: How does SIGI work?
* The student interacts with the system
,'vil a‘cafﬁode-ray tube (CRT) terminal, one
' of several comnected to a RDP-11 computer.
The terminal consists of a‘screen and an
array of respogse keys. lHessages., called .
frames, are’ présented (or constructed) on R
the screen, and the student responds to a
" . question, asks a question, or gives

a L4
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..of the entire system. This ovetviegqéngbleg i

choices of what to do next. Sometimes it serves
as a spokesman for the student, who may ‘try -out M
and modify various expressions of his or her own
values, specifications of minimum requirements, "if
and occupational goe}s and plans.

The student's dialogue with the computer
about career decisions takes place in a multiple-
choice format. This format candidly and explicitly
specifies the structure of the system to stadents,
yet permits them to branch through a multiplicity
of pathways within that structute. It instrucss ,
them in the rules and possibilities of the decision-
making process, but allows them to make the .
decisions for themselves. e

.

e Eachggtudent proceeds hzs or her 6wn page. T
Scripts are written for the eighth-gtade level of

reading, but slow readers have been ajle to use

SIGI--it simply takes them longer. Mdst students

spend two to four sessions at the teriinal,

although some will use considerably more.

The computer records everything that each
student tells it and keeps tratk of evexy branch
that each student follows. As students progress ' -
through SIGI, they develop competencies and
masfer strategies for rational decision-making.

They learn to move ffeely within thesstructure
of SIGI, and eventuall& gain control of the
‘system to use as they see fit.*

4
i
3
<, ..
directions. to the computer by pressing designated )
keys. Sometimes the screen gives information
to the student. Sometimes it gives the student

What ig the content of SIGI?
Stored in the computer are sequences of
frames, or scripts, that flesh out the model of
guidance for career decigsion-making. The full .
model incorporates six major subsystems: VALUES, _
LOCATE, COMPARE, PREDICTION, PLANNING, AND L
STRATEGY. te .

.

The student first goes through an oéerview

the student to sample all six gpbsystems. The
student then becomes an "initiate" and is free to
use any subsystem .at any time. Throughout, the:
student encounters recurgrent attention to values. .
Valued serve as a major synthesizing element in |

an individuals' self concept and a dynamic force

in decision-makEng:~ they pravide the dimensions

.

along which stullents construe their own desires'
and analyze occupatoinal characdteristics.

VALUES. Students explore the role of values
in decision-making and examine their own values.
They learn that making a decision often requires -~
choices between competing values. A series of 10 )
occupational values are defined in operational
termns, and-the students weight each value in
faccordance-with its importance to them.

.
R J . ' .
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FIGURE 1 ! )
WEIGHT {IMPORTANCE}
None Shgnt Madum Sty Haghast .
. @ 0 @ D W 5 8’ (D ®
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* SECURITY. in the most SECURE eccupstichs, you will be free from fesr ef ioung

YOUr 130 8nd icome  YOu witl Rave g ~that 13, yOu Cannot e
fred vagy Seuly  EmOIoyment will teexd to reman high n soute of -
o Tecoamong, #nG 1here will be nO 38230l LS snd COWNE. Y our income
mlpmuwrmmmm it will NOtvpnish with
P hard bmes. Ywmxmuhmdnoummby
' of other i changes.

Prom one ot the numbders ($8) t0 $how how KmEOrtant it 18 10 You 10 work i sn
accupation that otfers steady employment snd income n

After this independent weighting of. one value
at a time, the weights for all, 10 values are
gathered in graphic form,:and the student has a
chance to make comparisons, have second thoughts,
and adjust the weights. Thep, tb stimulate
students to scrutinize their values more closely

_in a clearly playful and gameline (nohthreatening)
context, they are confronted with a series of
« values dilemmas. The first step is to choose .
v betweén hypothetica? occupationg that represent a
pure manifestation of each value.

: ) FIGURE 2

Weicome 1o the Strrve Employment Agency
The jobs currentty avaitable are Inted beiow

. TORPIST .

TorPnt ng :hoa.ootunw‘onmvm 1eure uvon’lv m .
hours are hort the has been 0eC 10 pr a1ur
Say wQrk week, the $0nual PIsd vacatom are long, 0d aationat
and state holdly 1 observed gaing you Many extrs Jong weekends
«  Assresmilt YOU have 1015 Of tree ima to | YOUr Own interests.

-

AN

@ . VARISATOR

Varnator 112 great )b 1f you want varety  You work with your

hands, adiusting the varmneter, of with your brains, solving the pn

onty flow  You travel, work with peopte, work aione, deal nth vined

100k and problems. {f routine 13 YOUr enemy this 5 the pob foMyou .
But ¥ou need 5 cO0{ Mead 10 you Never know what will come up next

Prest (1 Or (2} 10 HOw whith 0D You prefer ¢

Having made a choice, th; studené findg-~as

. in the real world--new decisions to be made,. A
series of problems or opportunities, each .
featuring a different value, is encountered.’ For »

example, the occupation chosen mAy be deficient
in opportunities for leadership; or there may

be a temptatioﬁ to move to an occupation offering
higher income. The decision to stay or switch
indicates the rilative importance, to_this .
student, of the .two competing values in a given
context. —

-
-

At the.end of each round of the game, the .-
student sees a display in the form of a balance,
scale. .

-

. FIGURE 4 R
14
VALUES WEIGHT {IMPORTANCE]}
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FIGURE 3
Thas enc your Carser 3 torprst, faaturng the Valuelernure
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. Leore HelowogOthers .1,
o cam—— e ) i N
L 4 &
Look at the batance scales DOve Now 100k 3t the balance xales sbove
chhomnmmm Your chocrs in the game sUgPes! that .
Tt rre wes more P! tersure was LESS important 10 you
tant te you than sy of the Valugs than the Values on the left sde of the "
on the left 1:3¢ Of the scales. Kales e
v
Prew NEXT Prew NEXT.

-

The game is intended to stimulate further

thinking about values, and the student is not held
accountable for inconsistencies. Studeq;s own,
evaluations of their inconsistencies show up when
(after completing as many rounds of the game as
,they wish) they reweight their values.

O e0ml ups 3nd downs  Iheome
Iabk Owupwon not h\flv 10 be wiped out by new ncmologv

" To ADD a powt 10 the Value you hive chowd, press the number 1 .
To SUSTRACT 3 pont from that Valug, pram the sumber § -

hm!tomuhomumnmwmnmvgm > T (o
«"& q':,\f.,l
PO

\
[

When you are satisfied with the wisght you have gven that Value, press NEXT |

A new constraint is introduced here: to"”
distribute a fixed sum (40 points) among the 10
values. This constraint reflects the sad truth
that one can rarely expect to get all of every~ .
thing desired in the real wor}d. Hard choices :
must be made-~to give up a little on ond value
in order to retain more on a value of greater "¢
importance. The result of the adjustment is a *
profile of the student's "examined values."
. :
LOCATE.  The student puts ‘in specifications
on any y five values At a time.” The computer uses
these specifications to scredn the occupatienal
data and inst?ntly display on the screen a list
. of occupations jPat meet, or exceed the specifi- .
cations. Ll .

. . e
» . :
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. L FIGURE 5
atues for locsting Thass OCCUPSTIONS Mest yOUr WECH
¥ occupstons freatrone.
“ ’ Srosdcest Technicun
) Chemical Enposer

Sricome Crnil Engener

Morg than $12,000 Industrial Englnest
A Edectneat Ew
* Secunty * Meteorologut

An rverapr amunt Mechanucal Engineer

iIndependence ' ¢
A more than sversge amount

Interost Foeict .
Technologeal \ ' .

Varmty » +

A more-than mun amount ~
For 2 copy of this information, press PRINT., Otherwnse press NEXT
The student can change the specifications, and
can supstitute other values, to generate additional

¢ lists' of occupations that are worthy of further
consideration.
COMPARE. The student cap then ask pointed

< questions Tons about any three ocgupations at & time.
The occupations can be chosen from those suggested
in Locate, or from the entire list of occupations
in SIGI at a given time. The)questions cover
-such topics as work activttie&%\entry requirements,
incode, personal satisfactiong, conditions of‘
work, and outlook’.

FIGURE 6

Now you can get inlormation sbout the Thres OCCURSTIONS. °
Prese the number f0r the QUESTION YOU would 18 1o have snswared
[ {After yOU get the Brswer YOU €30 ke COMing Back 16 thn ist te

25K more Quashon

-
°

PERSONAL SATISFACTIONS
¥ (241 Opportunities to he'd others?
* (25) Oppoctunrties 1o leadersh?
) What fuids of interent?

OEFINITION ANO OESCRIPTION
{11) Definiton o occupation?

{12) Owscription of work actmitws?
113 Levelsf skl n mtmcbng . "
hd wath data, people, th

114} Whe« 10 get more -nlemutbn’

EDUCATION TRAINING, OTHER REQUIREMENTS.
{15} Formal sducation beyond hh schosl?

e {18) Specificoccupational trsmmng? on the job?
. (17) Retatadtoliopt tourses? {31) Vinety:
v {181 Pecsonal Qualitcations? 1 , B2 Fru:o m'm’ N
. (19 Otber requstements? .
thecteq S OPPORTUNITIES ANO OUTLOOK
INCOME °(33) Employmentoutiook?

{34) Whers are the 0bs?
{35) Job security?

o 126 Beponing ulary?
« {2n Ammmgo{mo!mmwm '

.- 221 T > pwbvhtm'
@23 Nown‘uinvl'v’

* The information stored im the computer and
.used to answer these questions was gathered ?ﬁom
many sources, carefully interpreted, re-

- constructed, and _documented by SIGI staff members,
then reviewedby specialists in the respective
occupations. Although national rather than
. local information is. presently used in SIGI, all.
national data ate checked against representative
regional and local data; an effort has been made
to incorporate regional differences when they
are significant. Local information will be

.- added later. L

[y -

PREDICTION. To help students ;Ldge
- their chances of succegs in the varigus programs
* offered st & coileghy.:they. .sré yiven probability..
statements based on'marks obtained by previous
students. More specifically,students see an
estimate of their "chances in 100" of getting a
givén mark (e.g., A, B, C, etc,) in the “key
course" for each program. Ideally, a key
course is defined as a course that comes early
+« in a sequence of courses;for a program, is
required for that program,-and differewtiates
students who do well from those who<do poorly

‘
BN M -
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" followed by a specific semester-by-seméster course
‘of studies recommended at their own college.

" studenta’ valuds, cccupational information, and

in that program. < ¢ .
The data used for predictions are, of
course, unique to each college. Predictor
variables include test scores only if a college
requires tests of all students; in any event, '
students also enter relevant information about
themselves and rate themselves on factors which
have been identified as predictive of marks in
each key course. The best,combination of pre-
dictors (often including the student's own
"informed estimates’ of marks in the courses) is
stored as a regresgion equation from which each
student's predictiohs are computed on-line.

FIGURE 7 e
: Chances in 108 for GPA of* . .
MAJOR FIELD 4030 2"2 @ | Below2 g
PROGRAM Ad ] ssiowC .
Hum 8Sec.Sc. % 35 ]
Data Prec. 1% “ 33
Accty. » - ] »
Engr. Sci. 15 L. 4 45
Oratrioy I I
Sislogy 1] L “ .
Arch.Tech..exc 2 9 a4 .
Electromcs *» L L k] When you have finhed. you
\ IS can get 8 COpY of the
\ chart
For s copy. press PRINT.
. . Otherwss, press NEXT.
PEANNING. This section helps students see

how to get o get from*here to there for any occupation
EIGI that they may be considering. They are
the requirements for entry and judge whether,
ylare willing and abl@ to meet them. If they
hre undecided, they see displays of the rewards
and risks Qf trying the program for that occupa-
tion for a semester or switching to.another
program. They can then see an overview of a
complete plan for entering the occupatior, *

sho
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FIGURE 8

A supgented ENGINEERING SCIENCE program includes » - N

FIRST SEMESTER SECONO SEMESTER o
. EG 101 Language & Lut € EG 102 tanguage & La 1l .
<111 Math Analysa d MA 112 Math Anstysa 1}
M 101 General Chamstry CH 102 Gen. Chem, & Quaitative Aulm
¥ VER "103 Engenesring Graphics ometry
» P 103 Uniy Physcs !
MA 113 Comouter Pregram 1
EN 501 Emomm
Heslth & Phys. £d

THIRO SEMESTER
MA 211 Math Analyss bl
v P 213Unw Physcsill

MA 114 Computer Progeam 1 '
Hoelth & Phys. Ed

FOURTH SEMESTER

MA 212 Math Analyst 1y

PH 214 Unw. Phinecs IV
ics

CE  205Suxs CE 206 Oynam
Sac. Sci Edact Soc. S¢t Elettve
Techngal Elect. Techncat Elective

Fot 5 copy pres PRINT, otherwne press NEXT

¢

If transfer is required, students get
informadion about colleges in the region that
offer a major appropriate for the accupatien
they ‘are considering. They can also 'summon up
extensive information about financial aid.

. STRATEGY.. This seation brings together

predictions for three occupations at a time.

The weights previously assigned to values are
retrieved and may be revised to show the current
importance of each value’? SIGI then displays a '
rating that represents opportunity offered by
each ocgupation to provide the reward or satis-
fagtion represented “by each value. The weight :
for each valud (showing its importanceé to the ¢

k




’
student) 18 multiplied by the rating (the degree
. of opportunity offered by the occupation); the
sum of these products for each occupation
provides an index of its over-all desirability
- for that studéht. .

Desirability fs then modulated by* the
probability of success in entering the occupation.
Students %can the steps necessary for entry and
estimate thesge, probabilities. Finally, they " -

. examine their choices in the light of these

¢ relative risks and rewards; for example, if

. the occupation with the highest desirability,
l does not also have the highest probability,
is the higher reward worth the extra risk?
Thus, students evaluate their choices and
explore alternative strategies for choice.

-’

wWhat hardware and software are used for
SIGI? '
SIGI is written in BASIC-PLUS, an
. extension of Dartmouth BASIC, designed for .
Cor operation on Digital Equipment Corporation's
PDP-11 family of mini-computers under the RSTS/E,
time-sharing monitor. Multiple-SIGI terminals
are supported on a small RSTS/E configuration °*
: built around the PDP-11/40 procesgor with , -
~ removable mass storage. With additional core
‘ atorage and mass gtorage, the RSTS/E time-sharing
system can sugport concurrent operation of other
standard terminals as well, up to a maximum of 17
(SIGI plus non- IFI) Configurations built
arowmd larger processors, such as the|PDP-11/45
. or' PDP-11/70, can support up to 64 te inals.
. The terminal-by means of which SIGI inter-
acts with the user is a high-capaoi:y athode-ray
tube display and keyboard, with an associated .
low-speed printer. Terminals may be located near

the ptocessor,'or may be operated, over telecommiuni- *° (I .
A single RSTS/E on- ' = A

cation links at remote sites.
figuration/gcn support a mix of local and ‘remote

. .terminals.”  SIGI terminals may be used for
other tasks under RSTS/E when not in use for SIGI.

SIGI is planned. to fit into the regular

guidance programs at a school or college. It. X

will not supplant counselors. Rather, it will |

' ’ complement the wdrk of the-guidance staff.

SIGI does superbly some things that human
counselors cannot do efficiently,-or—at all.
It stores, retrieves instantly, and manipulates
vast amounts of information putting great
resources at the fingertips of’ each student,
tailored to his or individual needs. It
brings together many sets of variables--
pummhouwummlamimumumu
By combining these sets of variables in
distinctive ways for each student, it
.constructs new and unique.infdtmation--as
{ . 11lustrated in the description of Locate,

Prediction, and Strategy.

On the other hand, SIGI does not attempt
to do what many,counselors do superbly. It
does not provide a warm human relationship; it
dogs not -try to solve personal, social, or

) (< .
ERIC .
..

Will SIGI replace counselors? - .ot . . )

academic problems; 1{ ddes not attempt to cope. *

uith emotionll upsets.

There are, houever, ways in which the
counselor's work may articulate quite closely
with SIGI. The Counselor's Handbook for SIGI
suggests how the counselor can capitalize on

studentg' experience with SIGI. SIGI may stir up
concerns which the student‘will want to discuss
with the counselor. Furthermore, while SIGI
deals with occupational decision, it does mot
include information about specific local jobs

+ ,within an occupation. A counselor or placement
of ficer may apply many of the paradigms used in
$IGL to studentg' cHoosing and seeking Jjobs .
within each locality. Thus, working together,
the counselor and SIGI can he}p students much
moge than either could managé\independently

13 -
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ABSTR*CT Emphasis s placed on the importance of suitable career choice ard planning for the happiness ,
L and productivity of individuals, and in the need for decision competency development®as a necesfary
\ requisite for making, career choice. A self developed profile of both school and work special aptitudes,
with an indication o tk value embraced serves as the model for selecting a concert of up, tozeighteen -
triteria to be used by the compufer in narrowing career choices from the many to a few. ahen a particuler
, , career job of interest, is identified the computer proceeds, to #WWrrogaté the partiaipant to determine
. ' the degree of agreement between the world of the individual and the requirements for success in that job.
A Career Success Index (CSI) is provided the individual depicting this agreement. Each participant is
‘expected to secure from « to 6 jobs with a C5I of average or better for purposes of more concentrated
study under a, Guidance Counselor. -\

<* . [ , -

. . "\ * - e

The CAmgyterized Vocational Guidance System “ Just as one would not expect an individual to

(VOCGUYD) is designed to relate the world of an - plachlassical music on‘a piano unless indeed one

individual tq, the world of work in a meaningful has lready leerned to play the piano; so ome can
yet comprehensive manner. It is intenged for use not expect an individual to do effective career

by individuals in their own -life career planning, planning uhless that persom has already developed
and is designed specifically to provide s scient~ competency in scientific decision making. DEDEV

.ific means- for reducing of career planning is intended for yse in developing improved compe-
choices from the “many-to-the-few". The few would ™ tency in decision making. Simiiarly, marketable

« then be studied in more concentrated way with the skills necessarysfor joh success in any career .

eassistance of a Vocational Guidance Counselor. It are the product of 2 school or an educational

i ~

(3

-
.

serves as an effegtive vehicle to foster career .experience, and EDGUYD is intended for such plan-
.. maturity in individuals by providing " iaeformation |, ning. The real critical keystone to job success
) about” through use of Computer Assisted Instrs @€  and progression remains successful interaction

Computerized Ouidance Programs

uction {CAI) auxiliary guidance programs, and .
"experience with" through Search and Screening
criteria idvolving fundamentals critical té real

job success.
»>

VOCCUYD is a revised and completely up-
ddted version of an older program by a similar
title for which the author h’s served as the
major architect over the past decade at THE
UNIVERSITY OF WISCONSIN (now retired). It is

.one of a series of computerized guidance pro-

grams developed largely by the author, all of
which are intimately related to effective

. career planning through the development of

[ r}

tﬂorld of Work N . - e

with people, . and HUMRELAT “is intended for the
development of "career maturity in this arena.
Finally, personal sati?faction of individuals is

'largely‘dependent on finding new and better ways

for tprning-on; eéven in the Tace of adversity-"‘
PLUDRUG is intended for use in accomplishing this
objective. PSYCHIC - The Science of Psychical .
Activity has been developed in an expefimental
form, and seeks to introduce the realm of Transe,
personal Psychology to the career planning arena.

-
P4 -

VOCGUYD coniains all of the 1326 job titles
Jincluded in‘T8e Occupational Outlook Hindbook for
1974-75 togethe:%\;ith their major "shredouts"(in-

s

"career~maturity”x » stead of one nur for example, there are
’ 1 differght specialties in mprsing, etc.).
.+ EDGUYD -"The Computetrized Educational severa ! .
. Guldance System. y Two mai;;c;iieiﬁzf suz:hzhnedouts are 1::E§:fd; s "‘.
e T =W n same.car;e:' ed of o
.o - The C terized Decisi
. JDEDEV D:ve::%;en: ;;ste:: .s.on c .. aursing, for example, ¥ might
. . include psychiatric nirses,

.o’ HUHRELAT - The Computerized Himan
e&itions'S!stem. .. Lt
. PLUDRUG - The Cotputerized Drug :

*public health nurses, general
. nurses, etc.; for airplane
‘engine mechanics we might have

B-52,.DC*9, A-111, Rockets, N

* Abuse Education System. . e
N . « etcC, . R
: rod
,*‘ ° . 'Q .
L4 . .
* 1.,538 A\ - . N - N
- - 3 ..
< 4 ® b .o * . " P
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.. LEVELS - different skills yithin the same
career field, for example, may
involve a reading teacher with 2
years of college’preparation, with
second being a regular elementary
school teather, and still another
being a hi:§1y eminent college or
university professor. It may be

a professional athlete in relation
to a college athlete, and where
acceptance of pay is the discerning

— — variable, for another example.

ésed on the 22 Job Skill Requirement Arens con-

ined in The Dictionary of Occupational Titles

« (DOT) the VOCGUYD Job titles are distributed as
follows'

No. Job Skill Area Number Tage
1 Art ' : 52 03.9
2  Business - ’ 46 03.5
3 Clerical ' 106 08.0
4 Counseling,Guidence,Social wk. 33 02.5
5 Crafts T 109 08.3
6 Education and Training ' 48  03.6
7 Elemental 217 16.4 -
8 Engineering . ) 130  09.8
9 Entertainment 46 0345
10 Famming,Fishing, & Forestry 69 65.2
11. Investigetion, Inspection,& Tstng 56 04,2
_12 Law and Law Enforcement , SR 025
413 Machime work  ,, .59 04t
14 Managerial and Supervisory ~'59 04.4
15 Maéhematics and Science , 36 02.7
.16 Medicine and Health : 58  04.3
17  Merchandising l - : .19 'o;:a
18 Music, ; .13 009 L
*-19  Personal Services 0 51 0443
" 20 (Photography and Communication ’ 56, 04.3
21  Transportation L 07 00.5
, 22" Writing 18 01.4
- TOTALS_ 1326 100

World of Individual

* The world of the individual, for purposes of
UYD, is comprised of 18 different criteria
vh ch are designed for $earch and Screening (5&S) |

among the 1326 job titlés, representing the

world of worR. Each of ‘these criteria deals —

squarely with some consideration geemed critical
to ‘job success. A five area classification is
used to depict these dimensions.

1. PERSON INTEREST - this includes seven dif-

' ferent occupational int- ¢

erest classification
schemes and inventories.

11, SCHOOL APTITUDES - three special aptitudes
' rele!ed to. school success.

* 111..WORK APT{jUDES * xhree speciel aptitudes

o

14

-gram, VOCGUYD may be utilized for this purpose.

»

.

related to worly success,

IV. WORK VALUES - the four work valye areas
o ‘from Super's Sedle.

v. SCHOOL SUCCESS - Grade Point Average oy the'
. ?&R grade given.
Requisites for VOCGUBYD A

» While tHe general §ubject of career guidance
is of concery: beginning with kindergarten and thr-
ough old agej the more-‘serious business of tareer
selection isf{typically e!societed with high school
experience. .

M

-

' \ Criticel Natu

Ceréer maturity on the part of an individual
deals sqparely with one's recognition of the real
importance for career planning and preparation. It
is typically during ‘Junior high school- when career
maturity receives prominence~in the school guidance
program. Second only to the selection of one's mate
is the matter of propdr career planning and "actual
career choice. Most of personal adjustment problems
‘may be tracad in part to faulty career' planning,or
development, and the absence of marketable ,skills

to do the job. .

— Decision Competency >

»

Unless an individual can demonstrate effett-
ive decisien competency, one is not ready for the
serious matter of career planning and selection.
DEDEV - The Computerized Decision DeVelopment
System is intended for use in fostering such det-

*. ision competency in individuals. Just as one would

not ask one to play Bach on the piand unless they
demonstrate competence on piang;so one should not.
bé expected to make sound career choices unless
they can demonstrate competency in decision making.

School Relevance . h

Each and every.indi%idual must be considered

- to be one-of a nation's "human resources'ly and--to-

property—fulfill this mission in life it is most
essential that one posess "marketable skills" . The

" principal function of a school in relation to man-

power-resources is, to be sure, the dgvelopment of
suitable marketable skills. When, and only when,
school experiences are related directly to the dev-
elopment of marketable skills do the activities
become meaningful in nature. Thus, there is a very -
direct relationship between career maturity and the !
perceived relevance of school experiences. Where
such relevance for school, experiences are notf |,
perceived beginning 4n the junior high school pro-

2

- <, .
The VOCGUYD Student Work Sheet — =~

Thé VOCGUYD Student York Sheet is a four page
guide for the use of individuals desiring to use
VOCGUYD, and it provides a functional index for

" each of the 18 different Search and Screening (S&S)

criteria. It contaiits the "Self Projected Proffle .
on Select Job Success Criteria"” form which serves
-a$ an-.initial planning base, and with provisions -
to indicate criteria to be used in concert for four
separate Seargh and Screening exercises on VOCGUYD.

H
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\Thii profile is intended as a functional part of
one's own personal record

.
.

.
-

. Self Projected Profile

,

)

< L4 .
This profile provided on “The VOCGUYD

. Student Work Sheet" serves as a means for one's
own personaf assessment of special aptlitudes %nd
work values related.to career success. Where such
persons have tgken appropriatp-standardized psy-

. chological tests, those scores may be used in the
self-profile,i.e., The Differential Aptitude Test
Battery (DAT), The General Aptitude Test\ Battery
(GATB), Super's Work Value Inventory, to \name but
.a «few. Where no such Scores are readily available
or desired, the participant'may make a personal
estimate of what such scores might be in relation
to typical individuals, and bases the profile on
that personal, estimate:

v+ SCHOOL SPECIAL APTITUDES

N\ Verbal Abilfty

l

Number Ability
Abstract Ability

.. WORK SPECIAL APTITUDES

Clerical ‘Ability
Mechanical Ability
Space Relations =*~

.. WORK VALUES

Ma;erial\wealth
+Good Life

Self-Expression ™
Behavior Control' %

.. SCHYOL SUCCESS

Y;de ?oiﬂt Average for High School

Crade Point Average for Senior Year
(Other GPA's substituted as néeeded)

-t

“s‘
sy

Personal' Likes Pattern

.

The "Personal Likes Pattern” (PLP) of an ind-
‘~1vi¢ual consists of from maybe 4 .to 7.of the 18
different S&S criteria from VOCGUYD, and Which are
i¥tended to reflect a rather accurate picture of
the “world of the individual", and as the individ-
ual alone perceives it; not as the counselor,
parent,or some qther percieves it. .

— .

'S
Emphasis in the development of ‘the PLP is to
be placed on personal interest, and with special
aptitudes, work values, and even grade point ave-
rage considered as being secondary in importance.
Typically, the first criterion may represent one
of the vocational inventories (Kuder, Ofiio, HEW,
etc.). A second criterion might Pe based “on Roels
Socio-economic Hierarchy,i.e,,professional, semi-
professional, business, skilled trade, semi-
skilled, or laborer, The third criterfon might
derive from the DOT Interest Areas,i.e.,,prefers
working with data, persons, things, data and per-
sons, data and things, etc. The fburkh might deal
with School Level for Job Entry,i.e., high school
graduate, two years of college, college graduat-
ion, etc. For example, a Kuder (4), Roe (6), DOT
Interest (2), and School Lével (8) PLP depicts a
career job with personal interest in .
persuasion, becoming a professional, working w th
?erSOns, and doing graduate levél schooling. 1;

.

Q
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mi tkihciude such jsbs as: law, ministry, sales,
actfflg, hanagement, military, polititet; etc.

d

Narrowing of Career Choices l
B — 7 . . —
f@g . This. represefits the sedond stage in the use of
M CGUYD. Hele the computer prateeds to relate the
3 "world, of the 4nd1vtdua}" s represented by.the PLP
.¢ with the "world of work™ £ represented by the 13%6
“job titles from The ©ccupational Outlook Handbook
« for 1974. °

)

e

’

- . ——

Search and screel\ng function., It is very
important that criterid in the PLP be arranged in
order of 1mpor€§hce as perceived by °the participant
with the most impor¥ant one being first.Individuals
should begin with no fewer criteria in the PLP than
maybe 4 or 5. The computer“applies the PLP as a
single permytation if concert to' determine if any

of the 137" job tiblgs.are congruent with the

. synthetic*notion. If no §ob titles are found in the
fitst iteration, or initial computer screening of
the particular PLP; the computer advises thé
cparticipant that-the last, and least important
criterion is be}ng dropped, and altomatically con-
tinues with a spcond screening.If.no job titles are

~ found congruenJewith the PLP in the second Screen-
ing, the comppter advises ‘that the existingflast
criterion is dropped, and continues with a third
screening. This precise same prodedure is continued
until either all criteria are expended, or some
job titles are found with coh&rhence ¢o PLP being
used. This computer based Sefch and Screening pro-

. cess is a "beauty to behold" that goes far beyond

, .the capability of human counselérs to "narrow job
titles”" from the universe of such listings from the
"many-to-the-few" for more concentrated study.

?

) .

. Computar-based interrogatior’. When jgb titles,
are found that are congruent with the PLP depicted '’
by the participant, the computer first indicates
the number of'such job titles, and asks if a
listing of such titles is desirqd; or if another
screening is desired. Where the/participant asks
computer to .list job titles that are congruent .

. with ¢%m PLP, such titles are.listed in grouph of
10, or fractions of 16, and asks if-the person is
interested in examining further any of the listed
job titles, When an -individual indicates an {nt-
erest’in one of thé titles, the' computer proceeds
with_the second stage in the:-"narrowing of choices"
which is a "computer-based interrogation”. Here,
then fivé different questions are asked, each one
bearing‘directly on conditions essential for .

expected sucess’ in such job experience. For each
question a percentage of weight has been assigned
that is compensurate to the importance of the cond-
4tton ulated, and ranging from 1 to no’more
35 percent. The total for all five questions.is
always 100 percent. For example, 1f‘5n individual
does not wish to complete college, but indicates

* in the,PLP that a semi-profession is desired, the
particular question would count 33 percent against |
congruence,.and as réflected in the "Carecer Success
Index" provided.

i

Ve

{

Career Success Index

’

The Gareer Success Index (CSI) i3 a number
that depicts the degree of agreement between the

world of the individual and the requirements for
L
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the specific job title at hand. Adjectives used by
computer ito teport this congruence range from
"poor" through "low" and "high" average to "above
average” and "superfor”.The CSI is presumed to be
an empirical measure of expected success for an
individual. The notion of basis for success-rests
squarely on personal interest of an individual,and .
with the belief that there is little personal
motivation present unless one is interested in the
requirements that characterize the job. For ex-
ample, if one selgcts the job of Forest Ranger,but
answers negatively in relAtion’ to desire' to work
in the outdoors, such person is not likely to find’
personal motivation in such job activities. There-
fore, it follows logically, that the first and
basic reqUisite for Job success remains the per-
sonal interests and work values of the individual.
Where the CSI for an individual is "average" of
better, it is suggested that a deeper study be
made of such job area with the aid of a Vocational
Guidance Counselor. ‘It is guggested that each
participant in the serious business of job-career
planning t?y to securé 4 or 5 job titles for which
there is average or better congruence as indicated
by the CSI.A more careful and detailed study of
such jobs should seek to rank them in order of the
preference perceiyed following such study, but with
no intention of reducing the cloifes to a single
career choice until after maybe tto or more years
of college; or for the non-collegd persom, until
after marriage or adult settlement ’

Suggested Uses of VOCGUYD \\

The overall purposes of VOCGUYD is to assist
individuals narrow their choices from the m’nydto-
the-few in terms of career choices.

Develdﬁing Career Maturity . . l
— 7

o

. VOCGUYD is récommended for use by students in’
the fifth or.sixth grade, or for use junior
high school fogfptirposes of developing "career .
maturity”. Here groups of from 5 to 8 individuals
may' work around a single -cathode yay tube (tel-
evisionm set) or teletype for use of VOCGUYD. One
of the persons with reading competency at the™
fifth grade leyel or better operating the typing
for communicating with the computer. The dperat-
ing of the typing may be rotated from one person
to another, buf with the entire group participat-
ing in the discussions and choices,

e

. 4.
;  In'this manndy all pagticipants

LS
o

through the experignce gain improved.career maturi- i
ty.\For exdmple, the son or daughtér of the '
physicians themselves, may use vQesuih . alogs with 3

7\"similar individuals<even if they ar ) I <
high 4choo)l seniors. Here the intent is not/ to

reduce| career choices from the many-to-the-few, but

‘vathgr to foster career maturity.’:

recise\Career Planning

0 \ . S ‘
\S‘ This, t be sure, is for the individual that
i3 concerned with precise career planning, andjde- .
sires to nariow career choices for more lntbns‘ke
study of a select féw jab career areas. The VO UYD
Student Work Sheet should be used for planning d

. : 5§31

villlage physician, who sre fully inteat o:f?ecomidg‘ 4

L4 “ . ° \

record keeping purposes. While other persons may be

. involved as observers, ounly the participant alone

elects the choices and operates the computer GRT or
teletype station. Genexally, objective is to

identify 4 or 5 job ‘titles *for mpre intensive study
with an average or better.CSI.  ,

VOCGUYD Computer Adaptatioms

-

o
< ~ b

VOCGUYD has been developed largeiy under Fed-
eral monies and is therefore considered to Be -

."public read” status. The computer program (soft-

ware) is available free except for the.gPst of

shipment and putting it on tape or caf

Presently, the program is operational on the
UNIVAC 1100 series, atd the DIGITAL PDP/1145 and
DEC 10. It has also been run on the HONEYWELL 6000.
It is written in both Extended Basic and FORTRAN V.
About 20K of computer memory is required for sscg
storage. The source d tk contains about 900 IB|
cards, and the data abdyt 11,000., The author is in
the process 03 adapting VOOGUYD‘a&a.thg other
computerized gyidance programs on a microcomputer
with an 8080A puter chip,i.e., ALTAIR 8800, and
EMSAI. It is hoped that—thisnew adaption will be )
operational for Seftember,1976, but this is admit-
edly an ambitous plan, It is hoped that such com-
puter may be purchable for $5,000 or less with the
miniature peripherals necessary to handle the

p{Q?rams. .
. . }

R

"

o

.13, Tiedeman, D.V. An Informal Assessment of The .
. University of Wisconsin-Milwaukee Computerized ..

<. Affiliates, 1976.

\computerized vocational guidance, sy tem.<The Voc-
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ABSTRACT: This program is a compiterized means fot assisting fndividuals in their post high school
educational planning. All 1448 accredited four year colleges in the United States as indicated in Barron’s .
Profile of American Colleges - 1975 are included. The Marketable Skills Inventorx (MSI)serves as the
initial planning ba;g for use of EDGUYD. Here the participant first draws a profile on a stanine scale
indicatinlg what one believes to be their present development on 40 different marketable skills, and then
a second profile indicating where they ‘desire to be. The "Difference’ score between the two profiles .
depicts where schooling i3 needed to meet personal objectives. Eleven Search and Screening criteris are
included on The EDGUYD Student work Sheet for use ift concert to identify a Jab career area that Js con-
gruent with“one's Personal Likes Plan (PLP). When a college or universilty of interest is identify in the
screening, computerized interrogation proceeds to determine agreement between school conditions and the
likes of the individual involved. An Educational Success .Index (ESI) is provided depicting congruence

between desires of individual and school conditions. N,
- \ ’ ¢ - -
fa
- - \ c - v P .
"~ : . W ' : B ‘ . N
- The Computexized Educational Guidance System~ Computerized Guidance Programs ‘

: EDGUYD is designed primsrily to assist individuals B
in their planning for post' high school educational . . EDGUYD is a revised and completely up-dated
activities in relation to four year colleges and . version of an older computet program with a simil-
upiversities. It provides an effective scientific . ar name. In addition there aré several other high-

N means to consider all 1448 such institution in ly related programs for which sthe author has been .

-

the United States when narrowing one’s choices . the major architect over” the past decade at THE
from the many to the few.The few colleges that UNIVERSITY 'OF WISCONSIN (now retired):

agree with one's interest pattern would then be _ '_
examined in more concentrated fashion underjthe. ++ VOCGUYD - The Computerized VocationaJ Guid

. help of a Guidance Counselor. Eiphasis is fjlaced ) ance System. - - : 1 ) R
on "marketable skill" development as a mean§ for R DEDEYW™ The Computerized Decision Deyelop* A
fostering relevance to educational experiences, ment System. ’ et
\ . ;nd ::tfzne:::e motivltion for educational ‘ursuit .. HUHRELAT - The Computerized Human Relations .
y P pant . ) System.
Junior Colleges Eliminated .o PLUDRUG - The Computerized Drug Abusé Educat- ‘
J 8 N ioms System, r .
- All-of the 1448 four year or “upper\division" . \ . M

colleges and universities included in Barron‘g

.o %svcmc - The Science of Psychical Activity. )
Profiles for American Colleges (1975) are included 1

in EDGUYD. Junior colleges and othex post-high sc- " Extension of Career Guidance K v
hd lool opportun&ties.were gxCluded for a varjety of .
reasons. Generally, post-high school educ tlonal")’. Meeningful educationll guidance followé\logi- .

" cally *the glanning for markeseble,skill "’i

f&u . . offerings except for the four year colleges and * ment in relation to ctreer Job choices. O

o@v, omn -
i X f;i:::s£::::q:::ai:r;ei;c:i :::d: ofu?zzileg::? other hand, the purposes for marketable skills is

> ahaky ’ *
hananapttot - sonnel, and with promotional programs for these Job productivity; for national productivity deriv-

es dolely from manpower guided resources, and which

in turn is dependent on the educational development

of people. 1£, then,’ curriculum offerings beyond:

the junior high achoolare to have relevance .to th
students, they must inevitably be related go job e'.\\\\
and caréer plﬁnning. in addition, a nation's pro-

= . enterprises. Typically, high school seniors are
quite familiar with such local programs, includ-
—tng the commuhity junior colleges, and do not need
-, computerized screening for such purposes,i.e.,
barber, nursing, mortici‘n data processing, -busi- -

Lt . mness,.-technical schools, etc. Mare-often-than-not
- few persons from outside of the iumediate district g:t;i;:til.nde%:2:561hwelé‘re of stsfgzozis nr: . 8
attend such local enterprises. ., g1y r pnenomena, and effective educ- !

N ational planning*nnd\dCVQIopmant is .the necessary
. - /

% . . . . D o=

.
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hidden communication.
[N

11 -ASSESSMENT - arithmetic, statistical manip-
ulation, and irreaiity and - ,

¢ ! — B .
Where @orale is low, there tends to be high un- ' . objectivity. N <
. employment, dlvorce,\crime, drug abuse, and all of I1I1 - COGNITIVE ~ creative and abstraet, hypo-
‘ the other soclal evils. . . . thetico-deductive, and

analogies testing.

1V - DECISION MAkING - locus of control, models
of excellence, systems

-Search and Screening Criteria
-

The world of the\lndlvldual in relation to N . '

f " post high school, education planning by use of - ' analysis, vector and valence
. . . analysis, and wedding acti-
EDGUYD is represented by 11 different Seatrch and vity to purpose
e Screening criteria (S&S). Each of these criterion (S , ; ¥y purpose.
may bescritical to some aspect of college or _ Vs - EGO DEVELOPMENT - discerns symp6tﬂ§ from
. university selection by an individual. Any one or “ edpathy, vantage economic °
all of the criteria may be used by a participant : manfpulation, self-actualiz-~
in college or university selection. These’criteria N ation sensl?ivlty, and per-’
. are as follows: . . L ! \ ception of freedom levels.
. ' Y
- oo VI 5 HUMAN RELATIONS - personal attraction dy<
(1) LOCATION - :tate or location,i.e., Halne< v , « . namfcs, *persdnal rejection
exas, Oregon, etc. v
., [ ¢ dynamics, reconciling con- *~
(2). TYPE - nature of organization,i.e.,liberal frontation, and leadership
arts,, university, fine arts, etc. . = development
(3) STUDENT BODY - distribution of students. by VII - VOCATIONAL SKILLS - mechanical, clerlcal
.sex,i.e.,co-ed equal sex distri- space and artistic llteracy,
. \ " bution; co-ed imostly male, etc. ’ musical playing and listen-
) (4) CONTROL - budgeting and administration,i.e., ) . ing, and dance and rhythm.
state, Catholic, Protestant, etc. “ VIII - AVOCATIONAL SKILLS - N-achievement pres-
o . . » ence, leisure time involve:

ment, and health and physic-

(5) ADMISSIONS - requlteE;nts for student admis-
al status,

sion,i.e.ymost-competitive, high<

. ly competitive, etc. v . .
(6) ENROLLMENT - number of students attending,i. - IX - VALUES - dlgngtyéwogth of person, equality
. \ . of individuals, democratic
< g e. very large-over 10,000;large~ ' principles, and religion and
‘; . from 5,000 to 9,999; etc. . morality.
(#) TUITION - annual’cost for attendance,i.e., ’ «
\ . : . . . X - REALITY LEVELS - autogenic or bjofeedback,
T . *he : over $4,000; less than §500,etc. . transcendental Sensuality, -
= ’ (8)‘FOMMQNITY - type pof place where lodated,i, -, . transcendental meditation,
- g 1 'e,, metropolitan and upwhrds of T select parapsychology areas, -
o . ! ' \ 100,090 population; rural; etc. . and i¥dividual aura impli-

(9) DEGREES - college degrees conferred,‘l e.y catlons o

3 B.S:j M.S.5 ete. . To complete the MSI an individual is expec ted
. (10) SCHOOL TERMS - quarter, semester, eftc. to make own personal assessment of the degree to .
which each of the 40 °marketable skills are present-

NS IR Y SPEFIALTIEif;e ilt:c:leschgztl:pzc: L ly posessed, and then to draw a profile'dn the nine
. . % Asi 2% a1 v ¢ f ¥ . point stanine scale provided.Following this a sec-
Lo .ot r any studles, gtc. \ ohd profile is drawn for t?e same 40 skills using
* ' . . same stanlne scale and depicting bwn 'desires for
‘ N The Marketablé Skills Inventory ' levels of development in each area. Foilowing the .
. o drawing of the two profiles,(percieved status in
‘ ; i
D e taskesable Skulle vencory B 12 celucien to desived scasus on She 40 maskesabl

skills), a D", or difffxence score i{s computed
itp for use of EDGWD. It is jintended fdr use in deplctlng clearly educational ‘heeds ¥n. relatiop to ¢!

\ N ;s i::izglzsjglggro:d:;:t;:: logu;::t:él;:: tg; each of the 40 marketable, skills. Thus, educational.
£ cuolng sdﬁarely oh purpose ! for schdoling. JTen planning is based on perceived needs of individual,
] W 3trerent broad .aregg with_sub-categories o and curriculum offerings take on\?ew fieaning of,
: marketable skills are-1igtedy folloWed bywa~ = ..  ,releyamee.” . _
nine point rating scale (stanlne) Fourty differ- Ry oo N .
ent skills are listed ‘that are believed to be | - ‘The_EDGUYD Student Work Sheet® * . ) » §\(‘ .
dlrectly related to cert¥in . aspects of job and . - )
caredr success, largely exclusive of the technic- ~ ° use b:h:tigggig i::g:?;ng:kuizeg;Gé;DIn:i:dig for
14

.al knowledge and skills ypically associated with B developlng readiness for the computer application.

Job preparation and entry: It serves as the basis for relating the world of

. T fems ' * . the individual, as depicted by thdé 11 S&S criteria,
I - COMMUNICATION - self-expression, Iistening, ,/ig the total number of colleges and universities in

\ cybernQ:lc {nvolvement, 4nd the United\ States (1448 from Barron). . -j

' (€] . g : ' ’ t
- : § ‘ ™~ o R b
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Personal Likes Pattern N

The Personal Likes Pattern (PLP) of 'an indi-
vidual. in relation to a college or university for
attendance is based on a concert of the 11 Search
and Screening (S&S) criterial Space an The
EDGUYD Student Work Sheet contains provisions for
four segarate PLP's. Thus, an individual is ablet
to make fours separate narrowing of choices from
the 1448 four year colleges and universities to a
few for more intepsive study under the supervisi-
on of a Guidance Counselor., -, .

. . +

The PLP may consist’of any number of S&S_

. criteria.Typlcally, one would use éne of the

- interest inventorfes, (HEW, Kuder, DOT, or Ohio)
as the initial criterion,Thi§ might be followed
by tuition or adhissions policy, depending on the
fa-ts of individual involved-if, for example, the
Individual came from a wealthy fEmLkg where money
is of little concern, tuitjon may not be used. 1lf,
on the,other hand, the Grade Point Average (GPA)
of the indivigual were so. low that Ivy League and
competitive unive¥sities would not admit one, then
"admission policy" would be a MUST, This might be
followed by type of university, if one were inter-
ested in music or fine arts, or maybe in technolo-
gy. Where .religion is a crjtical aspect of one's
PLP, certainly Institution Control would be inclu-
ded. For many individuals, the size of the college
enrollment, oM size of the community in which the
college is-situated may be critical. For still.
others, the ‘sex distribution of student body, type
of degree granted, or kind of school term may be
important.

Typically, five or more S&S -eriteria would be
included as the PLP, and for S&S « purposes in
. EDGUYD, .Such a PLP on The EDGUYD Student Work

.

0“

Sheet might be as follows: 104,202, 304,406,505, «

705. This is interpreted as an 1nstitution loceted
in California (104),a liberal arts college (202),
women students with few males (304),Catholic reli-
gion control (406), less competitive (505), and
tuition from-$500 to $1450 fer year (705). —

Narrowihg of Choices

~>

. there'ere &wo separjte and distinct stagés,
involved in EDGUYD for the narrOwjng of choices
from the many to the few.Each of these stages
seeks to determine more pregcisely the degree of
.congruence between the "wo#ld of the individual”
and the conditlons and, requirements relative to
& college or %2iversity for personal attendance.
. Search and screening. Hére the PLP's develop-
ed by a participant are-inserted one-at-a-time,
All" 1448 tolleges and’ universities are considered
in the SiS, unless one of the criteria limity the

. seaxch to a particular state. For e*emple, if one

were to use the S&S 132, only colleges and univer-

sitfes in New York State would be included. If,
~:ab- inslltutions were identified in the first
N ration the «seqrah, ‘tife barticigetion could

write ipto, the computer “-132", and. the secomd °
iteration of the search would include all of the
colleges and universities in the United States.
1f, thetr, one desired to eliminate New York State,
. but include California instead, they would write:

“.132, 104", and the next iteration would use the

AL

«
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spme'PLP, but only with colleges and universities
in the state of California, Such changes may be
made for each succeeding iteration, or Search and,
Screening function for a single PLP in EDGUYD. ,
Where no institutions are. identifié_*Iﬁ a S&S
1teration, it is, of course, necessary to elimfnate
“one or more of thé S&S criteria; as thes PLP does
not fit any of the institutions included. This is
done immediately after such an iterationm, and by
simply typing. a minus (-) sign before the S&S
criteria to be eliminated. One should weigh very. .
carefully which one of the S&S criteria that is
eliminated in order to identify ah institution
that best fits the BLP developed. The more, S&S
criteria included in the PLP, the fewer institut-
ions one would expect to find. )

A

Computer interrogat!on. The second stage in.v .

" the narrowing ofe choice process always involves @
computer interrogation phase. This stage can be
accomplished only when one or more ingdtitutiops
have been identified that match precisely the PLP
utilized in the first stage. After the computer
has identified 1 or more schools.thet fit one's
particular PLP, the computer indicates the number
of insti;utions found, and asks if participant ‘
desires to see the names of such institutions; or
desires to use another PLP for S&S purposes. If
the individual asks computer to "List" the dnes
identifiied, the names and state of location are )
displayed in series of 10, and with the computer
asking if there is- a special interest in any one

. ok them. If no interest s indicated in the first
10, the computer may be asked to list the remain-
ing ones.

When the individual sees the name of an
institution that “is of interest, and gives the
number of the institution to the computer, the
computer interrogation proceeds. Yere five differ-
ent questions are always asked, and the participant
indicates a "yes" or "no" as the conditions that
are cited are acceptable. Such questions always
perjain directly to the particular institution at.
hand, and range from number of .books in the
librery, through pay of faculty, presence of
graduate students, philosophy of school-no drink- "
4dng or smoking by students, no eating of meat,
compulsoty attendance at chapel, no permission for
cars by students, compulsory dorm living, absence
of qrganized athletics, absence of fraternities or
sororities, etc. Each question is assigned a numb-
;er indicating its importance in relation' to the
university or college involved),‘but in no case is
the number gre&ter than 35 percent. The total for
all five questions adds up.to 109 percent.

Educational Success Index . ?
The Educational Success Index (ESI) is a,

?pmber with an adjective rating ranging from
poor success"
of agreement between. special requirements for the
Institution and the desires of the participant.
Where the ESI is "average" orfbettér, the pérson
should do a more cbnceﬂ%reted study of the insti-
tution with the aid of a Guidance Counselqr.
Typically, a participant in the serious business of
selecting post high school educgtional opportunit-
ies, should use EDGUYD to identify maybe 2 qr\{

-

to “superior depicting the degree \'
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instigutions
more concent&ated study purposes., *

with average or better ESI's for the

.

Suggested Uses of EDGUYD
3

There are, to be sure, man) highly specializ-
ed aspects-of gutdance in regards to the lives of-
individuals. These areas might include the whole
gamut of personal®*concerns, such as personal), sex,
economic, family, career, among still others. All
of thés® are intimately related, and often there
may be considerjble overlap among them. Educatiop-
al guidance deals squarely with each one of these,
and none of thém should be excluded.

Developing Career Maturity

A .
Educational guidarxce, too,.is intimately. re-

- lated to the “career maturity" of individuals, and

may be
inning
career
serves

utilized for fostering this objective. Beg-
about early junior high school (7th grade)
maturity assumes critical importance, and

as a necessary requisite for.relevance of
school and curri m offerings. For this purpose
it his been found effective to have maybe from & to
8 persons woﬂ&ing on the .same teletype in the yse
of EDGUYD. The slow working teletypewith the sound
of typing gives the feeling of being alive to such
younger students. For the older high school student
the Cathode Ray Tube (television set) that is made
to operate chh faster is often bet;sf.

In the developing of career maturity the dis~
cussion of the computer interrogations serves to
focus attention on criticat facors: related to
varying institutions,i.e.,tuition variable, type
of institution, control, degrees offered, etc.

Here “experience with"” critical phenomena in relat-
ion to educational guidance becomes the rule, and
which is so necessary for career maturity.

| .
Auxiliary Guidance Programs » N .

-

Both BDGUYD and VOCGUYD hd¥ a series of Com-*
puter_ Assisted Instruction (CAI) programs that deal

_with critical’ factors in relation to both educat-

interaction, and,

ional ang vocational guidance. Such CAI programs
offgr participants an opportunity to learn about
these crittcal facto5§ directly though computer
thus, eiiminating the Problem
of going to iibrary and trying to find such inf-
ormation.

EDGUYD. This includes units on critical
factors related to educational, guidance. For ex-
amples, some ¢f the characteristic testing batter-
ies are described,i.e., Iowa Tests of Educational
Deve lopment, Scholastic Aptitude Test Battery,
Merit Scholarship Exlamination, etc. It includes in

ﬂaddition su?h things as: I.Q., Mastery Learnlng,

¥

RIC.

For
, the!group tests used in career guidanoe: General

Grdqe Point

{ VOCGUYD. This includes units on*critiéal
factors related to vocational and career gugdance.
examples, it includes a descriptioncof ome of

Average, among others, v

itqde"Test Battery, Differential Aptitude Test
Battery;'among’others. It includesdg description
of each of the S&S criteria used in VOCGUYD, and
such other phenomena as: job satisfaction, wom\n
and c&reer pianning\:mong othexg. =~ **%

a,‘.

.
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.or universities with an ES

Precige Educational Pianni;g .

Each and evegy individual has a ri§ht to be
able to considersall post high school educational
opportunities for their parthcular personal plan-
ning purposes. That, then‘ is the purpose for
which EDGUYD was ﬂesigqed * and principal use for
EDGUYD. Here each person plans own 'PLP pattern by
use of The EDGUYD Student Work She t, and then
proceeds to the copputer for, the S&S function.’ In
the S&S, furction, only the participant dlone is
invoived in making the choiges. In theory the ,
participant seeks to obtaigffrop 2lto 4 colleges’
of avérpge or better,

and which will be studied in greate i and

deg}h
. concentration with the aid of * a Guidanc Counseior,‘

*EDGUYD Computer Adaptations

EDGUYD has been developed largely under
Federal monies, andsis therefore considered to be
"public read"” status. It is ava{iabie at no
except.the cost for punching cards or putting.it
on a maghetic tape. Presently, EDGUYP i% written
in both FORTRAN V, and Extended Basic programming
languages. It has been adapted for rumning on both
the UNIVAC 1100 series (1106, 1108, and 1110), and

on the DIGITAL PDP/1145 and Dec 10 computers.The .

source programs include about 1000 cards, and the
data about 11,000 cards. ‘t requires about 20K of
computer memory in adfftion to that required by -

compiler., This progrgm has beeh completely up- ..t

.dated foy 1975. )

N

{
Presently, the author 4s in theprocess of ’

adapting EDGUYD, like all of the,other referenced
computerized guidance progrags, for running en a .
microcomputer-an ALTAIR..8800, and‘an IMSAI with #n
8080A Computer Processor Chip,., and with 64K of B~
bit memorys Hopeful this adaption will be complet-
ed for September,1976-but this is admittedly an
ambitious goai Hopefuiif’ such computer, can be

‘phrchased for $5 000 or less.. v P .
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. ) - THE WMVS/WMVT PROGRAM SCHEDULING SYSTEM = ||

‘ (An Overview'and Develdpmental Pe'rspective)r
‘ ' . - ’ . . ‘e
Py ‘ . - b)’ Q
‘4 ! ¢ "7~ . Robert W. Bridgford
" and
) Roy P. Duvall, Jr..

— A * District Informational Systems
. ' Milwaukee Area. Technical College
. L .- 1015 North Sixth Street
- Milwaukee, Wisconsin® 53203 \ « :

o T ABSTRACT: “ .&

o A system for th L1brary1ng, Boolfing, and Schedul n o{ Public Te1evision Programs
L has been developed at the~Milwgdkee Area Technical College for its Public Television
e ¥ . Stations, WMVS:and WMVT.

-

This system i’s iwer'ation on MATC's Honeywen \6060 combuter sy's,tem. ’

Using this syste station management is -able to dynarmcaﬂy maintain and ‘query, via
inteyractive timesharing dialogues, an IDS (Intégrated Data Store) data base containing
- . inf tion bertinent to.these and re}ated operating functions.

. v . Through this system, station management may also generate apPropriate ‘operating and ’
reference repgrts,as they are needed. N

An ,off-h‘ne tape-resident Progrr\am Library‘ also maintained as eart of this system
and serves as the basis for a nationally distrfbuted Library of Public Television
Programg. This dibrary is now distributed quarterly on Microfiche to interested

subscribers 3 k
.- This report provides an overview of this system and relates the approaches used and-the

: problems encountered in its implementation. . Lo, -
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' 7 PARTITIONING COMMUNICATION NETWORKS: A COMPUTERIZER APPROACH | ..
TOWARD THE ANALYSIS'AND DEVELOPMENT OF LARGE SOCIAL SYSTEMS . A
~ ) g * !
' . Rolf ‘T. Wigand, Ph. D.* . - L. . 4
N Arizona State University, Tempe, Ar}zoﬁa 85281 : « "
(1 . ’ . - . a
* ., . ¢ . ' ) -
Lt ABSTRACT: Communiiatlon networks consist of the regular pattern of communication contacts which develop .
among people within a social system as they use various forms of communication (face-to-face copversations, ,
* - memos, telephone calls, etc.) to accomplish certain activities. Information regarding the functioning of .
. the various types of human communication networks is important since it can be used to understand the sys=
ten's flow of information’'and to assess its effectiveness and efficiency. .
A formal algosithm for analyzing communication networks has been implemented in an extended FORTRAN ‘

program for the CDC 6500 computer. This algorithm can be realized on any large, general purpose machine,
and it r surpasses any other similar analytic technique.-that the author {s aware of in tgrms of utility, -
capacityl, ‘and efficiency. R
The gouls of network analysis are (1) t$ detect and (2) to describe any- strycture at the dyadic,
-, 8roup, or systems leval of the network. The FORTRAN program provides additional information with regard L
. to Lonnegtedness, 1ntegrat1veness. etc. of individual npdes as well as entire groups for networks of _up to
47096 people.” \
The article des.ribes a set of procedures for analyzing such comnunication networks 1n large systems.
These In.lude (1) identification and evaluation of various kinds-9f networks, (2) assessment of the organiza=-
N tional’ hierarthy. (3) appraisal of various parts within the system, and (4), evaluating the 1nd1v1dua17and
group communication behavior.
. . \ . '
Rolf T. Wigand* v a N
One area in “particular that provides 1nsight; L.
into methods for dedcribing large, complex systems
is systems theory. ckley (1967), for example,
considers the notion f uholes, parts, structure,
1nterdependénce. etc f prim®ry importance.
Similar emphasis can e found with” von Bertalanffy

E 4 N
Communication per se 13 a relatively complex
social process with many dimensiofgs. Essentlal
functions in any social system are‘ 'complished
through processes of communicatiof-f{ These essen- .
tial functions have been divided iIntd three basic
categuries by Batnard (1938): (1) production,

(2) maintenance, ‘and (3) \innovatien. Altﬁough (1940), Rapaport (197 ), and others. The prohfem
other scholars developed different schemes into i2,” howdver, that a sfecifichtion of how to find
which the functions of sotial systeds can be’ cate- parts or “units of formdtive process’ has nét been .

gorized, mbembers of all sgcial systems engage in
acti{vities that resemble Harnard’s thinking. THese
» _ .functfons, however, can only be cafgied out” through
various forms of communication. If the researcher
studies the forps of communicationsin which the

adequately established.and-constitutes today one
- of the major issues in systems theory (Krippen=
dorff, 1971). JNetwork analysis attempts precisely .
to overcome seme of these inadequacies and takel
into account some of the nogions that are centr3l

threé'functions%?f production, mafntenance, dnd .
innovation are inherent; it gan then be said--
uithiq limitations--that the social’system has\ ,
been analyzed with regard to communication. Each
time the researchegms focuses on one of these three
activities, as they*are reflected within the realms
of communication, he specifies aparticular com-
. munication network. If onc would superimpose all“

. sexisting communication networks within a system,

_to systems theory. [T

The paper focuses on the
ods underlying the generation
munication networks in large,

techniques and meth-
and analysis of co
complex social sys- .

tems. fqmuunication gefworks consist of the de-
tected patterns of communication goptacts among
: 1nd1v1duals within a social system., ,These contacts
. can bk ’arreated’ fbt analysis'purposes by asses-
' sing the attributes of face-to-face communication,

this overall network could be considered to re- qo?muni at by memoranda, by telephone, by
. flect the communication behavior of a social system, lette Pool ,(1973) has described networks,

- * The author greatfully ackhowledges the assistance

that holds socialasystems together.’

recefved by the Communicgﬁion Program, Arizona . ’jhe an £ networks. can thus provide descrip-
: State University, Tempe, Arizona, .the Department & tions and chafacterizatiohs of the system’s struce
of Communication and the Computer Institute *for ture. JIt should be noted that the *applications of

& Social Science Research, both Michigan State Uni- the n wotk analysis technique are appropriate to

versity, EaBt Lansing, Hichigan.
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villages, class rooms, entire -industries, inter-
organxzai}onal analysis, and others.

A

-

Relational Analysis
. - ¢
The basic ‘unit of analysis in network anal®
ysis 1s a relationship between two system elements
within the ffape system. .The term relationship
deserves some specific attentign before present-
ing further concepts. Generally, in negtwork anal-
ysis one 1s interested in dynamic, functional
relationships, i.e., active interaction between
the related elements. This kind of relationship,
obviously, is of prime importance if one is to
construct a network composed of relationships.
Conceptually, sthe existance of a relationship
between two elements 1§ constituted by the recogni-
tion of some constraint which restricts the be-
havior at least minimally of one or both of the
elements. Such a constraint suggests one other
characteristic of a relationship, namely that of
interdependence betwden the elements. '

Social scientists frequently have urged the
need for relational analysis by emphasizing the,
importance to turneaway from monadic and aggregate
.data (Cf., e.g., Coleman, 1972; Rosenberg, 1972).
The proponents of this approach to view 'reality’
argue that the researcher not only manages toe
arrest data of two elements, A and B, as in the
monadic analysis, but that additional information
1s added to the recognition of constriants or,,
generally, a relationship.between A and B.

Four major”properties of relational constraints
can be identified: symmetricality, strength, spec-
ificity and transativity. A relationship r i
said to be symmetrical if ArB ("A is related to B")
wmplies BrA. This trelationship is asymmetrical if
ArB does not imply BrA. Sirige it 1§ usually as-

s that commun cation is a two-way process,
communication would be a symmetrical relationship
between two people by definition. An asymhetrical
relationship would me¥ely indicate a ohe-way flow
of influence or information.

Strength, as a second property of a relation-
shipy 1s understood as the extent to which P is
influenced by A «or A is influpncedsby B) in the
relationsnip r in ArB. Other conceptualizations
for strength can be operationalxzed as importance,
intensity, influence, etc.

° The s EeCIfICICz of a relationship expresses
the entent to which the relationship 1s not able
to be replaced by another relationship that wpdld
allow for the occurrence of the same behavior of
¢he relational systeh as before. In relational’
expressions, if the r in ArB lannot be replaced ¢
by some other z, e.g., ArC, the. original r is de-
finﬁd as 'being specific to A and B. In terms of E'
organizationa] settings, it is easy to conceive
- of situations 1in which there is only one person®
that has specific information and where this person
cpuld not be replaced by another person in order
to achieve the same, initially intenpded goal’

' Transitivity, the last property to be pre-
sented for the purposes of this paper, of a
relationship r is then existent when ArB and BrC
togethey imply_ArG. Consequently, r is gaid to
be-intransitive if the first t rhlationshigs do
ot imply the third relatlfonship. In ferms of a
‘communication Situationy a transitive communication
' relatipnship suggests that A influences B and B
| influence§.C, and that at least in part the be-\

' havior of C-is influenced by A via B. Transitivity
§ 38

-

-
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¥s one of the key features of most balance theoretic
onceptualizations of social relationships (Cf.,
Harary, Norman & Cartwright, 1965; Heider, 1958;
Newcomb, 1953; Bales, 1950).

with regard to network analytic purposes‘ a
system, is vieweéd as a set of elements®imbedded in
asnetwork of relationships. So far, the units of
analysis, i,e. relationships, have been described
and specified. Next, a collection of relationships
.constituting a network as well as the manner in
which thése relationships can be analyzed and de-
scribed will be viewed.

%

.
N . -

Measurement and Data Representation

-

Y .

;‘ Network analysis allows the researcher to
identify the communication structure of a social
system (e.g., company, school, class rbon, wvillage,

'invisible colleges'?. The analysis is started by
building the existing structure with the smallest
units of analysis that constityte the 1nput data.
The smallest units of analysxs are relationships or
interdctions or links. It is essential fhat these
relationships within a socjal system aré found ‘and
recorded. These relationships can take on various
forms of interaction such ds in face-to-face com-
munication, telephone calls, communication via
memoranda, letters) etc. The m?re intgraction
exis ween two members of a’'social system, the

» stronger is their communication link. The overall .
communication structure of the system is determined .
by the recognized patterns of ,these communication
links and their relative strengths. H

The detected propertiis of each network give
certain insight into the way in which communication ¢
flows within a social 'syster. I rder to find the
commungcation links from these properties, a net-
work analysis data githerihg in%trument is adpin-
istered to'all or a representagive (Gf., Coleman,

,1972) set of members of the/ﬁ§£:;l stem to be
analyzed. , This instrumentvis used to determine,
among other areas of Interest to the researcher, .
the existence and strength of links (and,” con- KU
sequently, the lack thereof) between members of a .
*social system. Each instrument anticipates min- .
imally five basic requirements"”

. AP

a definition of the soci!l system, "

a definition of -the—petwork type to‘

be 1nvestigated ’ A

the identification of the respondent, '

the identification of the'reépojdent S.

cpntact (s) or contactee{s), ! ‘

determining the strength of, the link . .

between ‘the respondent and is or her f
contact(s) v

N

LY

(1)
v (2)

(3)
(4)

(5)

Jg
A sample daéa gathering ins€rument is attached e

in the appenaix £rom which all information cap be
Ltransferred onto computer cards. Generally,othe
data are sequenced ®s follews: respondent ident~
ification (ID} number, the ID number of the re-
spondent's firstocontact the value for the freqven-
cy that connMnication link, the value for thd
communicdtion strength of that link, the ID riumber «
of the respondent's second contact, Jete. continﬁing,
until all of thé respondent’s contadts have been'

+

-

. recorded. Typigally, the following format is used:

- ~ “ . . .
Columns: Y 'TT‘\ 0
—_— . - , ) .

R S A ‘ .
1-2* Project identification code ~ s
) L]

. - » , ’ "
. SN
. - ‘ L s . {




.

R

“

3-5 Respondent's ID number
6-8 -First contact ID number
.9 Link value (frequency) for first
., network
* 10’ Link value (importance) for first
:network
.11 "Link value (frequency) for segond
o network (if needed)
-, 12 Link value (importance) forgsecond

network (if needed)

. ‘o . . 3
. -~ 4

. . . .
ny - n% Second contact ID number .
v

ny Link value (frequency) for first
* . network
~Rg Link value (importance) for first
. “network
. o .
. . N . ¢ . .
etc. @ etc. . etc.
Ed ¢ '

There are a few considerations tﬁde need to
be kept in mind when considering data that become
\ rinput,for network analysis. First, it should be.
- noted that a link is not necessarily to be under-
stood like a relationship with all its character-
i is;gcs. A link is merely an indicator, of the
existence of a relatjonship, obtained through the
\process of measurement. .

.

v Secondly, the properties of the type of rela-

B tionship under <consideration should be mirrored

in the data; the data themselves do not constitute

_‘. the properties or relationships.
Thirdly, the data can only be isomorphic to

the real world to the extent to which the measure- |
[ ment process is precise, accurate and represent-

-

ative. - .

.
* From Relationships to WNetworks

- Although a general description of relation-

v ships has been.presented, it is useful to vidw in ”
some detail the historical development of telation-
ships to networks: before considering "the &nfigura-

tion of a multitude of relationships as networks.

Most congepts and methods related to communication
! ‘networks have been developed by sociometriciags as

= welT™as social psychologists. The literature

dealing with soctometry is rather extensive and

begomes quickly evident when familiarizing onesdif

with the review presented by Lindzey and Berne

s (1969).
ically with communication relationships and com-
munication networks per se.

- . One way of representing a communication net-
. work is through the use of a sqciogram (Moreno,
1934), in some way a form of graph theory (Konig,

\ 936; Harary, Norman & Cartwright, 1965). Moreno

ubes points or nodes that represent members in the

A network and connecting lines Hetween these pofhts
express certain relationships. All nodes and all
1ints within a sociogram repretent £he structure’
of g system in terms of the redognized relation-

4 ships. There are a number of r ther severe R

limitations to the us® of sociograms for a rigorous

% .  gocial scientistdJ(Wigand, 1974b)::

o
(1) The data input for socfograms does not
% allow for a multidimensional represent-

, members. )

o \ d . .

Not too many of these studies deal specif-,

ation of the relationships among system .

- (2) The strength of a ‘relationship i ‘
difficult to express and as™ becomes -
larger, nearly impossible. | \
- i
(3) Sociograms may be of some usg for the
representation of the system\that is
relatively small. As N becodes 50 or
larger, there are severe spatiial limita-
tions to represent the system)two-
o dimensionally. Consequently, ‘it becomes -
N increasingly difficult to produce and ’ .
interpret a,large sociogram. ‘ i

. i

(4) Few criteria, if any, &xist that specify

the léngth of a link or relatipnghip,

i.e. it is Lo be decided by the fesearch-

. er whether ‘the length of a link is to.
express the amount, frequencyl, duration
or communication or a combination thereof.

N

{ -
(5) 1t is up¢lear how the analyst can specify
the angles constituted by the incoming i
. and outgoing links at a given focal node. \ //
\ = t

(6)  With the availability of computers, the
sociometric representation compares to
' being tidious, cumbersome and inefficient..

‘ Conjointly yith the development of sociometric
and graph-theoretic represeritation$ of metworks,
one approach that overcomes in part some of the
above mentioned limitations of sociograms is the
use of matrix methods. Katz (1947) 4 Festinger
(1949), Chabot (1950), Luce *(1950),
Seashore (1951), Weiss apd Jacobson
Weiss (1956) have utilized matrices
relationships in networks in which v

analysis of networks through matrix m thods are of
weility as long gs N remains small. en the use <
of computerized techniques becomes prohibitively
expensive when: N bécomes larger, if not impossible,
when N equals, e.g., 100. With a N of 100, each
. of the 100 could communicate with 99 others.
,Consequently, 9,900 podsible connections ‘w juld - T
exist., If N would be 5,000, nearly 25,000,000
possible s1inks exist.
Another area that has contributed to the
development of network analysis gi that of mall

group research typically conducted in labor. tory
settings. This résearch is said to have started
with Bavelas in 1948 and has led to numerou
studies. Review of these studies and some cpit-
icism are preserted by Glanzer and Glaser
1961), Shaw (1971)y and Collins and Raven,
Some of the key concepts thaf emergé from sma
group research deal with .task complexity,
ization and decentralization Yof networks, Ws
as various communication netwprk configura ion
G;. g., wheel, circle, all changel, etc. ).
of the main criticism of gmall group reseaf h
that’ tﬁe research is artifically conducted
laboratory and that the analysis may allow or '
getteralizations within a specific group, but not
for generalizations for, the higher-level behavipr
of several groups or an entire social system or
organization. .

Social networks have been investigated with
regard to rumor diffusion, diffusion of innova-
tions, information flow and othetr communication




aspects (Cf., e.gv, Barnes, 1954, 1969a, 1969b;

. 1969; Rogers, 1973). Most of these studies jere
conducted in urban or national settings as opposed
to strictly otgznizational settings. mJ AN
An analysif technique of social systemd that
largely overcomes the above mentioned shortcomings
is network analysis. It is directly complementary
° to,the key notions of systems theory. Network
analysis provides a specific method of handling
the relationghips in 11r e, complex systems. The
technique 1s.described |in\ the followirg section.

e

Network Analysis: The Technique
The unique characteristic of network analysis
. is the method/%y which communication groups are’
formed. The' method cdnsiders first the-entice-

! pattern of rela;iop ips among individuals before
a decision is made what constitutes a communication
group (or clique or cluster). This implies, if
persons in the network leave or if sthdies of the
game network are conducted over several points in
time, different communication groups axe likely to
be detected. The network analysis technique, then,
divides the system into parts only after descrip-
tive data are obtained such that this method of
‘analysis canbe regarded as reflecting more ade-
quately emdrgent properties of a system than
methods whikh| merely impose a structure before the
analysis beii s. A priori decisions with regard

* +. to the partitfoning of a system is inappropriate.
N It becomes quitvkly apparent that in the case of
communication, all communication relationships in
+  the system.to be analyzed must be considered be-
. fore a division into parts can be takén intq
- account that is appropriate to thit system. 'All

¢ sidered in order to describe--and definitely not
to prescribe--the communication structure which is
present.
The above suggested procedure has been trans-
~ . lated into the form of a computerized algorithm
(Richards, \a971) using many conce:is drawn from
matrix analysis (Jacabson & Seashore;_ 1951; Weiss,

1956), graph theory (Festinger, 1949; Flament, \

1963; Harary, Norman 8 Cartwright, 1965) as well

- as set theory (Wigand, 1973). The present program

entitled NEGOPY is capable of the efficient anal-

sis of the relationships within systems of up

o 4,096 members. .

NEGOPY has two primary goals.
te typological description of the\network under

, investigation (more specifically, a'list of the
groups witkin the system and a description of the
rolesof all the individua] members within the
system), and (2) to calculate a number of statis-
tics descriptive of several parts of the system
at various levels of analysis. «

. With regard to the desired structural aspects

. to be detected from the system, the fol owing set

\ of definitions and criteria emerged .

. I, Non-garticigant\nodes are either not

‘ connected to the rest of the network

or are only minimally connected. They

include: .. ,

1. 1Isolates nge One are nodes that .
have no links and are truly isolated
within the network. - *

2. 1Isolates Type Two are nodes which
have merely one link.

Bott, 1957; Coleman, Katz & Menzel, 1957; Mitchell,,

individuals that interact in a system must be con-"

(1) to produce ¢

b

Y-S
3. 1Isolated Dyads are nodes with a single
link between themselves.
4. Treenodes are nodes that have a single
link tor a participant and have ‘some
numbgt9;f other isolates attached to

themselves.

II. Participants are nodes that have two or
more links to other participant nodes.
Usually, this type of node makes up the
majprity of network elements and thus
allows for the development of communica-
tion structure. They includey
1. Group members are nodes with more than

. %me percentage of ,their linkage with
other membeYs of tﬂ&*same group. This
pe%centage is hereafter referred to ag
a-criterion. -,

. 2. Liaison nodes fail to meet the a-cri-
terign with members of any group with-
in the nefwork and they have she major-
iry of iiEZEactions with members of
groups, but not with members of any
single group.

3. Type other are nodes which fail to . o
meet the o-criterion as well as thé
classification of the liasion and
group member role.

III. For the recognition of a group the follow-
ing five criteria must be met:

1. There musgt be at least three members.

2. Each must meet the a-criterion with
the other members of- this group:

3. There must be some path lying entirely
within the group, from each member to
each other member (connectiveness
criterion). .

4. There may be no sin&le node (or ar-
bitrarily small set of nodes) which,
when removed from the.group, causes
the rest- of the group 'to fail to meet
any of the above criteria (the crit-
ical node criterion).

5. There must be no singie link (or sub-
set of links) which, if‘}ut, causes
the group to fail to meet any of the
above criteria (the critical link
criterion). "

The olassification of the members of the system in
terms of these specifications is achieved through
two major steps. First, an approxipate solution

is generated through the use of a patterp-recogni-
tion algorithm to the results of an iterative
operation. This operation treaets each link or re-
lationship existing between two nodes similar to a
vector. Vectors have two basi ributes: -
direction and magnitude. ° The direction of each +*,%
vectar is understood as a nominal variable specify-
ing to whom the link goes. The magnitude, however,
is operatiopalized as the strength of the relation~
ship, i»e. the extent to which the behavior of the
tyo nodes*is influenced due to this relationship.
Other measures- of magnitude canﬂbe operationali2ed
as frequenc importante, intensity, etc. Under
cbhsi‘eration of these additionak¥Xhifacteristics

of a rerationship or link, a relationship is de-
fined am . ¥

' The mode or process in which members of A 3
' social system are connected or,gssoeiatedﬂ.
interdependently among or betweprseachws

other; i.e. a partial unificati of members
when considexed irrespective of such a N\




!
relation, would be incapable of being c n-
ceived together (Wigand, 1974b).
The tentative solution that is generated through
the above described algorithm is only an approxi-
mate description 8f the system's structure.
An exact solutfon is generated after®the
above specified criteria are applied to the approx-
imate solution, Similar to the process described
in the first stage, several heuristic devices are -
appliéd such that. the efficfency of the algorithm
can be maximized. .
' Once communication networks have been analyzed
-according to the above described criteria (see
* fig, 1), it 1s then possible to represent this net-
work with a focal emphasis on groups (see fig. 2),
on liaisons (see fig. 3), and other network roles.
In addition, these detected network roles can be *
utilized in the form of an overlay onto the formally
. designegd, hierarchical structure of a system, e.8.,
a company (Cf., fig. 1 with fig. 4)., This compar-
ison between the actual communication structure and
the designed hierarchical structure may then be
.utilized as a rather powerful and heurisgic method
in redesigning a social system, in this case, a
company (Cf., Monge & Lindzey, 1974; also Wigand,
¢ *31974a; Farace & Wigand, 1975; Wigand, 1?76). This

¥ method, generally, relies on more precige data than
> mgat other known techiiiques in the many and highly
o popular, but frequently dubious forms of organiza-
e “tional gevelopment. Many of these popular tech- «
niques have not been tested for their effectiveness,
% ‘ there s a lack of longitudinal studies, and some
' -of them take not into account the nulitdimensional-
ity of social behavior. :
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, In addition to the classification of‘communica-
tion patterns into warious network roles, network
analysis provides a number of statistics or mettics

‘that proyide addjtional information.about the net-
work which is described next.

. . -

. . ' Statistical Analysis of the Network Structure
Various aspects of the detected communication
structure and its breakdown into network roles‘can
be analyzed, f.e. quantified as ratios, indices,
and percentages that allow for further inbight into '
the network. Furthermore, this quantification of
netwurk (haracteristics allows for greater precision
when describing network .roles and allows the re-
searcher to study communication networks in re-
lation to numerous other systest dimensions (e.g.,
satisfaction, control, climate). ,Tete are two
types of statistics or metrics. that describe the
networx structure at.two system levels: there are
metrics that describe characteristics of groups
and there are those that describe the character-
istics of individuals. .Below, 8 few of these are
presented: : . ¢ .
Group connectedness. _A measure that indicates
the number of connectiong or density among the -
members of a group is labeled comnectedness. If a
¢ group has a large number of within-group lfnks, it
’ is said to be highly connectéd; if it has only a
§ few within-group links, it s said to be loosely
connected. If every node within a group would be
connected with each other, then the group connect-
edness would be 100 percent. Obviolsly, this mea-
sure i{s dependent: on the group size since members ,.
+ of large groups have to communicate &n unusually
high amount in order to communicate with everyone
else. One must, therefore, use this measure with
care such that it does nos Joose {ts meaningfullness.
As already suggested, this measure,can be éxpressed
- as a percentage; it is also possible to derive a
ratio measure through the 'use of graph-theorectc

applgcacions. '5g=ﬂ - -
c, = 2 (1)
+ N3 (Nd - Li- " I

P

-l
where C SCands for connectedness o;

o . : *, froup i,
. ..+’ ¢ L.stands for the nimber af aCCual
e . within-group” links, ..
! . Nd stands for the humbeﬁ of nodes
R Tt existent in the network.
o The magni;qﬁdrof C, may range from 0.0 to 1.0.
- .7 ' Individual inéegraciveness. This' measure #s

» concepcdﬁlized as the extent to un}ch a foctal .node
T linked to o:her@, in additiop, one mist consider
) the degree to whi'ch these other nodes are connected
amdng each other. *.A particular node® g.fnc'egracive-
ness is thus determined by examining the links. that
X connect this node to other notles. Next, one spec- =
“iffes the links’'that exist among these other nodes. s
1f they are all linked to each other, one may state
that the integratitepess ‘of the, focal node 1is maxi-
mally high. If they happen to be isolated from
. each other and their only connectfon is through
.this focal nodg, then, it may be stated that this
focal node has a low integrativehess.- Degived
-from graph-theoretic measurds, indivédual nte- ‘
grativeness-ls e¥fpressed in the tol&owing formula:
-

~

- . . .

1, = 2 () Ce :
D <, .

: L @y,
. ﬁ\. ~, . > ﬁ‘ '

“ERS

. 1s defined as having a minimum of links (Lmi

. T - SPAL AR

- - PN . .

where, I, stands for ghe integrativeness
LR o% individual i, ,
L stands for the nupber of actusl
* within-group links among those
other individuals with which 1 is
A connected (excluding i's linkages!
directly connecting with those
other individuals),
stands for the number of accual
linkages o and from individual {i.
Communicatiph flexibtltty index. In terms of
flexibility, one easily "i§: conceive that the most

restpictive hetwork structgre is the cyclic network.
Consequently, it follows tHat the }lghly dacentral-
ized network is the least regtrictive structure
with respect to flexibiliCy. These two extremes
cdn then bé designated ‘as being eitBer 3-flexible
for the decentralized network or O-flexible for
the ‘cyclical network. < ¢

‘A communication network (N) with n nodes (nd )
n) when

Lmin = nd,‘uheig'ﬁd>},

and a maximum of'ﬁinks‘(L ) uben

,Lma =IM(Znd-1)/2, wﬁxere nd>1. e
Obviously,‘by definicion access must be pro- .
vided to each node and each node must be ac¢essablé
to any othey node within the -network. THe follow-
ing 1ndexﬂ€as been develdped to show the degree of
flexibilitz (£) of eommunication networks with n’
links (L ) end n_nodés (nd )z

EL E nd

- neﬂ/'(i nd -2) "

_where, IL represents the sum of all
. @ ® linke#) (Bi-directionality
« cOunts ‘as’two links),‘and
" where. e
nd_ represents the sum q$ all
nodes’ within the netwdrk,®

- ’

-

ﬁ-flexibility =

The above fgrmula for flexibility.should, mee: the .
-initidf gonsiderations of deCerminingftheibyclic
netyork as 0-flexible, and determining the deceng

'ﬂralized‘neCuo:k as l-flexibbe +The example pre~-
. sented ia Fig. 5 shal¥’explicgte the above fofmula

-~ .
.

for the metwork strycture A.

Ly - nd
=._nd; (ndy - 2),.

105 _.5

5(5-2) 15

= .33-flexible vith
five nddes

Fig, 5‘ An application of the flaxibiflty index

= - | .
% The term link (L)' l* defined here as being mefely
unidirectional, thus only existing in the direction
of nd, o hd or nd, to nd ,~but not both or con- :
sc1Cu{in3 a {ecipro;nl relatlonship. if a recipJ
rocdl relationship exists be;ueen tuo noded, “the -~
value fde.L is 2, .

2
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" o . Jt is'obyious that when:calculating the ° Marrix M, can then be squared (HAZ) and ‘cubed SHA3):
flexibility~-index, f, the difficulty of computing .
b - the valte for L by xnerely examining the network
o * in graph format increases as L nd becomes large. S 10
The value for L, however, can easily be spepified » M 2,001
“ by developing the corresponding n x n adjacency . A 201 .
.\ . marrix, My, for. the netwo:x(see fig. 6). N ¢ 011, . )
1 T With 0re,gard to accessi,b,i Jty; the value (mA31)2 =2 ¥
- - . indicates that there are’'2 sequences of length 2 in
\ . . graph A from nd3 to ndl, namely, ,Pd3v ndy, ndl, and
\ nd3, nd,, nd;. . ¢
R .
C o At ) ; . 2010 .. . o ’
, ! : wi3e 101 ,7;.‘3[# .
\ . A 0121 T .
' . : 2111 s
- ‘ . Mo ‘ ' .
¢ . -Negwork N K ‘ g
, . ; . ' [ ) In ghe case of the cubed patrix M , 1.e. HA3' ‘the
. - 6100 ....0 entry (m,; 33 = 1 suggests that there {s 1 sequence®,
* L . of lengtg g in graph A from ndy to ndj, namely nd,,
(] 1'0 XX 0 s - . nd3, nd[‘. nd
. ’ . Generalzy, accessibility is, therefore, deter-
. . . 0001 ,..0 mined by the emtry- (mij)n which gives the number of
' ‘ P ' ) LT ‘. . mutual choices for access 1nvolv1ng person nd g:
- . -
) . . ,HN" . - 3—-acce$siblemin = E Hj . . .
) - .
N - . ‘-where, has elements (mij) from the 3
1000 oo 0jer ¥ N . atljacency matrix M and (mg5)0
S e "r:;;ic::z?:.:m | ey b ey
_‘, Eig. 6: A network and its ) . ﬁd‘.e e s ‘n m ndy to .
¢ ' ' Y Other measures. ' Varfous other'measures with ¢
1t shoulp be noted that the adjacency matxix can regard to distance, dopinauce, centrality, etc. are,
. . only thef be developed as long as cnd is reason’- . available, *hut are not pheSanted hete'due to space
‘ably small’ 1f Znd is not'too large, subsets_ —. limitations.
(groups, etc.) of the network can be analyzed Tfor -A set of dispe sion metrics has beq,n developed s
- their .f'lex‘lbility - Each entry or value, , in , that onstrates the extent to which units vary in
Jmatrix My of fig. 6 is defined as 1 if a un}éirec- the ddgree to which they show some property: the
t:Lonal link is present from nd4 to.nd,, whereas «variance in gthe relative frequencies, or strength of
ndy and ndy & N. Particularly with rggard to the the links to a given node, the variance in rows and
flexibility index, it should be pointed oug that . columns means fqr a distance matrix, the variance
no nodé is represented in the adjacency matrix .* - in tha number of links each node has, the‘variance
- . .that domgunicates with itself. Therefore, the - in the entries of .a given row or column of a dis-
matrix diagonal consists of zeYo (0) entries only. tance matrix for a suert of the network, 2te.
, - Communication accessibility index., A commun-A Among ,the dispersion metrics also 1nc1uded are
e ication network is defined as being a-accessible informatipn-theoretic measures since they refer to
where a indicates the mintmum number “of referrals the extént to which reld ve frequencies of occur-
necessary to -enable complete aceessibility, i.e. rence vary from event to event within the®set of’
every node has accass to‘every other node. The alr P'QSﬂble events (e.g., uncertainty measures, .
index for accessibllity is developed from the 'graph ete.). " .
A and the «udjaconcy matrix My 1n f igure 7. . Much of the above discussed mea!;ures can be
- v . .. . readily represented b{the analyst m ‘congunica- . *
: ) . R tor's profiles' for each individual? netuork nember .
<4 0010 - . Typicall;y', such a 'communicator's profile gives
‘ e ok . 1000 , ¥ information about the individual's ngtwork type,
v . :_HA =f0o101 his network role, membership’ in a specific group,
, . ~{11010 »-  information about his links. (el 8y total number, *
” ‘ * within-grdup, to or from.group.bridges and liaisons,
N . HA is the ldj,;clncy matrix reciprocated and unreciprocated), the percentage ofs
AN sf 3rlph A Andividual connectt:dness, his percentage contribu~
, Py kS -. . tion to group li&;son linkage, as well as his per-
;\ , . centage contribution to .between-group linkage, and
;o L . . .others._ .e . PO i .
1 P . . N nd3’_,, . L . - . 2
' S " Graph A " . S, g »  Conclusion kK T
T . __g. 7: Graph“A with 1cs adjaéency natrix M - This paper has described a Wa}‘ in »which\the .
; - . ) From whigh the notien of sccassibili < ¢ communication behavior of social systems can.be - .
- . * 4s dovalopod « - . repreasentéd through the use-of the network analysis
o .. . . "'. .. technique. Communication networks are generated by oy
. L ‘. © 7% S%37 théranalysis and suba?quent representatibn §
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detected patterns of communication con'ta‘cts among Coleman, J, S., Katz, E., and Menzel, H. The dif-
individuals within a social system; Several net- fusion of innovation among physicians,

© work roles (group member, liaison, iSolate, and ~ Socidmetry, 1957, 20, 253-270.
others) have been identified which can be further ! - .
. described through various statistical measures. " Coleman, J. S. Relationel analysis: a study of
. It was pointed out that systems analysts typical- , social- organization with survey methods. In~* .
ly encounter- difficulties in assessing system P. F. Lazarsfeld, A. K. Pasanella, and M.
parts such that this assessment is relevant to . . Rosenberg (¢8s.), Comtinuities in the nguaj_
the overall, ihtegrated system. Network analysis - of sacial reéearch New York: ,Free Press,
was desigped to overcome in part some of these ‘1972, PP. 218-266 .
inadequa?es. Xn addition, this technique
. emphasizts a systemic, specific and precise set follins, B. E., and Raven, B. Groud structure:
* of criteria that are applicable to all types of \, attraction, coalitions, communication and
\ '-sogial systems. y power. In G. Lindzey, and E. Aronson (eds.),
Collins and Raven (1969) point cut that an... +The handbook of spcial psychology, Reading,
unforturtate state of affairs is prevalent through- Hass. « Addison-Wesley, 1969, vol. 4, pp.
out the entire network literature,; "It is almost ° . T102- 206. . -
- impossible to make a simple generalization about | > <,
any variable’without finding at least onesstudy ° Farace, R. V., and Wigani, R. T. The communication
) to contradicY the generalization (p. 147)." It - . industry in-economic development: the case of
¢ _ s . s the contention of this author as well as thé . West Germany. A paper submitted to the Inter-
. 8roup,of individuals engaged in the development * national Communication Association aonvention
N "of the network analysis technique that the merhods " . (Top Four Paper), Chicago, 1975
described in this paper may considerably i;nprove R '
! W ways for the description and analysis of as well Festinger, L. The analysis of sociograns u'éi”ng
: as everttually lead, toward the explanation ‘and ° . matrix algebra. Human Relations, 1949, 2,
*+ predictiop of the communicatfon behavior existent T 153, 158.. —— "
: in social systems.. . .. . . N
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+ 274 selected "remain the same!
+. 26% selected
student”
44% .selected "class size
than 1 student"
3%°did not respond
Parents favor and support
34% Legislative Changes
8% Budget Override
36% Both o
18% Neither
*4% No Response
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Parentnﬁesults'From Question E (req
ended response) - g

"

"be reduced by not more

increased by not more

c(‘, . - “ . L \ " al
\ . . 3 . i . . % ~
. RBSTRACT: Questionnaires printed 12 both Englfsh and Spanish were mailed, to almost 37,000 parents, one
per family, p{ior to January 1, 1976. A fotal of 5,979 (16.5%) responded; 109’ were answered in Spanish.
- A statistical summary is. included as part of the paper. This large district (K-12, enrollment . -
. 63,000} survey required cooperation.between parents, research personnel, business manager; central sta;f,
and extensive data processing support. ) , S . ¢
\  The attached report describes parent, priorities rahked from.one to ten and from a request to data ’
processing for 1ist of mailingfiabe1§, one per fyrily; through analysis of priority printouts.
Results were tabulated for each of the, three If yoy were a member of the\School Board and had
areas, each of the three schodhJevels and tie the opportunity to decide what the Distiiot .
total district. A generalﬂsummary\fo1lowi: Budget Priorities would be, what action would you -
- A, Parents' priorities if additional funds be- take? ’ X !\\
o +  comeavailable. . . QC. . **  The 3,339 questionnaires.with comments con-
— 1. "More reading spgcialists and helping teach- tained many djvergent suggestions and vigws. The
ers in basic.curriculum areas to give teaehers following direct quotes present a few of the
T assistapce in meeting’ specific student needs" varied responses, . '
2. , “Expanded vocational and’ career education” ; ’ . ¢
3. ¥priority for all parents except in Area A “Save by consolidation. I would be interested
', Elementary Sehqols . . . in an economic analysis of the cost of providing
- ‘ _ "Reinstatement of behind-the-wheel driver's small participation, high cost activities, .
- training" ' te (drama, photography and many others) per pupil.-
. . Priority for parents of Ares A Elementary I would be in favor of bussing students to one
. . Schoolsvonly: - - facility for:-some of these."
TThe Eﬁ offerings in multicultural bilin- "It would be well if education became one of )
gual education” {ail other parents rapked this the priorities. Discipline for teachers who_take
qs&pr1or1ty 6 to 10) e " day$ off for business other than school business. .
- 4, /"Full freshman .cdrriculum, 6 courses at Classes should prepare students for their future.- ’
student option instead of 5" - . ot .Eliminate waste -- utiliz# teacher's time. Give v
. B. Parents’ priorities ‘for reducing.expendi- the students our monies worth. Less expensive,
- tures -~ L N . T . functional school buildings. "Monitor teachers -
. * 1. "More sharing of personnel and facilities and classrooms." . . ]
with other community-agencies”® ' . - "Get rid of tenure for teachers as there are ‘
- ‘ . 2. "“Reducing expenditures .for inservice far too many that are teaching that lack fnter- )
training and>released time for staff" & est in both children and teaching. Poor teach-
- e 3. "Closing schools with low enrollment" ers should not be allowed to remain. More a
S 4, “cdncentratlgg,gdvancéd high.school elec- efficiency at the Adninistrative level.(District .
2 tives at designated schogls® . One personnel could use  a good *housecleaning'}." * ..
IS > C.  Parents?! opinions of class size ! "Get education back to the basics and get rid

of a Tot of middle-level desk men, i.¢., admin-
*{strators,. assistants, deans, cqordinators, etc."
"More reading spectalists. More offerings in
multicultaral/bilingual” education," ‘
“Doing away with or reducing thd number of
assistant principals, secretarial-and other
, office duties €%cept the absolute necessities. ]
Restoring behind-the-wheel Driver's Ed. which is;.
mogt important. Keeping.all J.V. and Varsity
spBrts. Expanding vocational and career guid-
ance and education for ‘those not contemplating
college.” . - . Lo
"Have parents that can help give $1.00 or .
_ $2.00 more through their child to help with extra
supplfes in classroom. I don't want my taxes to

than 1«
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go up but would not mind sending pbre money for
supplies, books, etc.” )

"I, Resolve the busing issue.. .

2, Emphasize the 4 basics and eliminate nice-
to-have courses and electives which drain the
budget. .

3. Follow up all student progress beyond high

~  school and determine who in the ;schools 1s
successful and why.

4, Develop some positive coordination between
elementary, junior, high, and high-school curric-
ula >=_this is not'adequate at present,"

*Stupid questTon!! How does someone who is
not a member of the-School Bvard know what -
alternatives the Board.has from which to dg¢ide
or choose priorities???" . ° T .

"Este cuestionario esta,escrito con palabras
que son muy dificiles para comprender.”

" aUse, buildings 12 months of the year, 7 days
a welk, 16 hours a day,

educe amount of grounds maintenance.
Switch:to native plants -~ do away witp grass ~-
use saﬁ&;;gravei, cactus, ] .
Involve children in maintenance tasks, -« .
with supervision,

nvolve parents in teacher assistance it

-

Fortran Program which creates frequency and per-

cent tallies. . .

8. Research staff weighted the responses and
determined priorities for questions A and B.

9, Research btaff prepared final charted data
reports and selected comménts to reflect views
and suggestions of respohding parents.

10, Budget Committee Iooke& at the results and *

Chairman Engel prepared the cover letter (see

récommendatfonsg. « N
11, Finil report was shared with the \}

v . just prior to being released to the media.

Our District One Board voiced apprecjation to

the parent group for their efforts andplan to
use the accumulated data to atd them in future

district budget .decision making.

'

the Classroom, Credte an attractive brochure ex- . . y

plaining how parents can help.
__Where additional funds are feeded for a
specific program -- request donations from

Jparents to prepay program not funded."' -

Y "Driver education should, be fully restored
with enough support and facilities/eqyipment so
that eath eljgible stu?enﬁ can éearqito drive.
.+ A vorking system in North-Carclina taxes’

éach auto/vehicie license purchase of over $5.00

by $1.00 for use of the driver education program. v e

The one dollar per 11ceﬁ§e sale supports: the -

‘ entire program and- gives, gach student the

opportunity to-Tearn tb-drive SAFELY:"
LIPS Thg questionnaire was designed-with.input
v~ from schoole councfls by the Budget’Subommit-
tee of our District School-Commupity Partnér-
ship Council. This process occurred over a .

ctwo morith time period. A final draft of-the

instrument was upproved by the District One >
School Beard-and the District Council,

2. Mailing labels weré teduested from data
* . processing. (zip code7last name/address), one
per family. T, o
. e o ey '
3. Keypunch format was added to question-
naire. -« . BT S
. . .' ¢ .
4, Questionnairé printed in two languages
was bulk mailed by January 1, 1976, . -

5. Questionnaires were‘retufged ta local -.
schools or'mailed to our district office. =

6. Staff of Reséarch-cleaned questionnaires
prior to keypunching, eliminated bad cases
and coded open-epded responses -(would not do
this last operation again). We sorted into
:choo]s prior to submission to data process-
ng. .

7. Data processing keypunched and cards
werg run on TPS'03 Research'Department

. .
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' ' T COMPUTERS!, SOCIETY,,AND SCHOOLS K
’ P Walter M. Mathews and .Shirley A.'Hallblade . R
’ , School of Education 2
. . N University of Mississippi . AN
' . University, MS 38677 : i
" ? ’ s . : ’ o ~
. . v
‘ ABSTRACT: Providing background for the conferepce session, this paper déscribes sope ef

thé impacts 'and issues of th "computer revolution" as it affects the individual an
society. During the session, the authors will highlight sdme of the points of the paper
~ through visuals and present ways in which the schools might be involved in the erfort to

prepare future generatibns for the "lMan-Computer Age". . ‘
“ . v N ' ,/ ‘ . : 7
. Py - - . - -
L #,The beginning of the end of the indus- annals of humankind! theQMan—Compute
. O tria1 révolution occurred inm the middle N Age. And there is no turning back.
. of the 1950s when two events happened: ~
%he.majority of the American work force A look at the present poh\gnds a "com-
shifted from manufacturing goods to puter-world". Computers are wo longer a
., .delivering services, and the rirstlcom- . « hovelty or a tool restricted to use by a
LA mercial computer became "available. The . few highly trained professionals. The
' .. first event made this.country the first’ // influence of computer technolggy is evi-
N . ~"R°Stﬂ1ndustrial" ‘nation; thé second denced in many dimensiops of society from
e , owed the 20th century "steam engine" the spectacylar feats of facilitating
ot to ecome more ‘than Just .an instryment of space exploration to the mundane, -practi-
’ _—, science, but a tool of the booming‘ser-. cal tasks of processing checks and produc-
A » v vice industry. - ing mailing labels. .
- H N .
' . The industrlal revolution freed“the * Applications of computers-+in society
\ . Wuman race Trom the lahd, creating in exhibit- varying roles in terms of how they
. two centuries a largely artificial enyi- "ifipact upon the typical citizen. Some
L , ronmenrt. The computer revolution pro- recognition of the role of computers
- «mises to free fhe human mind; where that results from the manner in which computers
. -could lead in two centuries staggers the directly touch the daily lives of the indi-
. imagination. But there is no turning vidual or family. ,Other.more direct, app=-
3 . back. . 1ications Qg computer technology form the
. . erlying structure for many 'systems and '
» ! The availabllity and efficient capa- L. r nctions having wide-reaching, global* ‘
bilities of the computer have made it a . effects. Not unaffected by the continuing
. . ,  highly attractive tool in coping with coémputier revolution, the average' person
- .o the "information explosion". Amitai . forms some impressions of the nature of
Etzioni tells us that the Organization ¢ conputers and their pervasiveness o], soci-
for Economiec Cooperation and Develop- - ety while the larger, philosophical issues
ment forecast that "in 1985-87, 6 or 7 raised by the computer revolution may
times the present volume of new informa- never reach his conscious level of aware- -
v tion will ‘be produced." But by 1987 , ness.
. “the degree of automation of information
t . will approach a hundred times that of Probably the most obvious and ubtquit-~
« o today." Thus machines will do even more ous evidence of the applicationtof compu-
of the work of coping with the avalanche ters is in automation of the "paper shuff-
of information.< ling" and related tasks associated with
- . . A daily transactions bétween individuals and
. w., The computer is also on its way toward organizations or services. \
becoming a househdld agfliénce--an attend-
. ant infinitely adjustable to our needs, An individual's paycheck ‘is now typi-
. but one to which we wil) also have to * caily prepared by computer. It is gener-
! adapt.3 When we pass the threshold to ated by a computer recordkeeping and
\ﬁgere computers are a direct tool .of a adcounting system which handles multiple
: jor segment of citizens in their daily facets of the firm's internal, administra-
1ives we will be in a new era in the ] tjve needs as well as external,requirements .,
\ ‘ ’ ’ ¢ R :
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, uniform payment principle can be applied
- in purchase of a variety of goods and
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for records and réports.s’ Computer pro-

cessing of .an individual's income tax ra-.
turps intérfaces with another product of
the computerized system, ‘the W-2 orm.

representations) flow -
through the economic system, further appli«
cations of computers ar2 encountered. , ¢
Bankirg has computerized most aspects of
_the processing of ehecks and maintenance
of actoun'ts, fatilitating recent’ moves.
fnto such areas as automatic bill payment
and installation of electronic tellers.

. The ifdividual also finds a Gomputerized
basis’ for credit card,transadtions and
“account billings, magaufne subscriptions,
and aecounts with book clubs -

1

o

«'« The trdyeler may make inguiries and
reservations through a computerized system
.whlich links many airline‘'reservation desks
together, OSimilar transactions can.be .-
made viagcomputer Tor, iodging accommoda-
tions o for rental® cars. L.
Transactions for the local commuter ‘may
also b 6£omputerized . The Bay Area Rapid
Tran$it ystem in San Franciscq-is—essen-
.tialky compuser conti®olied. . Fares are ¢
based on the exact number of miles-each
passenger travels and are computed‘with
the use of a magnetically.coded card as
thes passenger gets on and off the system.
A more recent application has moved the
computer into the supermarﬁet where consu-
mer purchases may be checké€d out through
automatic reading of product/price codes
hich generates a printed bfll for the
tomer and provides curréent information
ror inventory confrol and sales, trends.”
An "unmanned" supermarket has recently
become operational in Japan and serves as
a prototype of an "automated merehandis-
ing" system.8 , .

The prevalence and feasible coordina-'
tion of such computerized systems suggest,
the inevitability of a system ir which a

services. This "elegctronic’ funds transfer
movement"? would bring us .from our "cash-
less" society of plastic (credit cards)
and paper (personal checks) transactions
that ultimately reduce our bank balance,
to a checkless" society where the use. of
a computer sensitizing card will allow .
direct access to bank accounts allowing
financial transfers to occur in a compu-
ter memory at the time of sale.

Besides thelr significant rofe in the
daily .transactions of the life of the con-s
sumer, computers are responsible for the
coordination and control ¢f numerous func~
tions and processes in many sectors.of
society. Some of thege appl(cations opér-
ate "behind-the-scenes" and are perhaps
not as, obvious to the casual gbserver. .

. ‘e 7

’

b
ﬁfig“%

*_ . Sophistlicated cbmputer systems are in
operation for both ground and air traffic
secontrol,’, The flow of surface traffic in

many, major cities 1s facilitated by compu-
ter reguTation Monitoring of air traffic a2
is also’ handled with computer assistance.

$he Nati al Weather Service now pre-
ppres and distributes its weather fore-.
.cHsts through a network of minicomputers;
and computerized typesetting and editing
revolutionized the printing/publish-
field. . - .

- 4

10 ° -

_<The wide use of computers in industry
. includes notonly.the automation of pro- -«
duction processes, but also applications
.in many operations relating to the design, .
v\kmanufacturel and distribution of products
and thefr components. Computbr analysis
of* needs and utilization of electric power
enabled one factory %o rea%ize an energy'
and cost”saving by reducing the consumption
" of electricity 11- -

In the field of health care, ¢omputers
not only serve as 4 tool for recordkeeping
and administration, but bave inéreasing .
roles in the monitoring and diagnosis of -
patients and in control and analysis of .
laboratory tests.12

L]

Computers handle the. unwieldy volume of
data necessdry to maintain numérous pro-,
grams and the underlying tax*structure in
the governmental sphere. The executive

. pranch ‘of governmeént alone has almost

8,000 computers staffed by over 100,000

empléyﬁe Computers audit tax re-

turns and assist In the analysis and

design oOf municipal tax assessment

systems.1l5 Analysis of publie opinion

polls and processing of electoral returns\_/ Y

via computer.- grovide input for the polit- =«

ical process.d® The legal system has alsd.

recently felt the impact of computers

threirgh such uses as_generation of evi-

dﬁnce for litigationl’ and morg rapid pro- .
ction of trial transcripts.l

-

Applioationg in science and technology

are numerous, but are perhaps overshadowede
by developments in the space program. ’
Even those with a-casual interest are
aware that te explorations would not
have been po¥sible without compyters.
United Statef landed astronauts on bhe
moon before fhe Soviet Union primarily
because of superior computers for control
and navigation.l19 .. - ,

The

a

*- The capability of computers-to model

and simulate aspects.of the envirotiment, -
allows the.study of probable effects of
¢ertain actions and provides insights into -
complex processes or conditions such as
pollution control or river rlow and water
supply. Computers, provide a *model for the
management, K of Wisconsin's forest re-

sourdes<’ and assist in genetic_analysis

for crossbreeding of livestock.

4
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~ ' .. The educational system has also been an « in constant dollars. @ . ’ i
application area for computer technoldbgy. . ’ . S . ! re
- Computers are uset'to assIst in.both the : ’ .
v generat*on and dissemination of knowledge THE FUTURE -
’ through ‘research and instruction; as well v n ' ’
as in the vabiety of adm{nistrative . ~ - ’ ¢
functions and services. K If we define the power of a computer as , -
. . thg product of its basic speed and its :
. There 1is hardly an area of society . fast.memory capacity, jthen Herman Kahn f .
which has mot felt some impact of comput- ‘fredicts .that, during the.decade of the' .
ersy Even society's sports and recrea- seventles.alone, thls power should
) tiohal activities have been affected by increase, in the largest and most advarced .-
computeyps., The racing yacht, Courageous, computers, by a factor of 10,000 or so.\ - 4
\ ¥hich’ won the 1974 America Cup carried a A2 a Pesult Kahn said that many of the ?
-1' #nicomputer on board for pavigatiohal most extravaganf technical remarks seem
‘ and tactical calculations. 22 profession- likely to be h2ld to be rather conserva-
*al football leagues utilize computers to , . _five from the Vantage poift-of 1980, He
’ aid in the process of drafting players, , continued: By Zne end of the seventies )
while computerized recordkeeping and the worldyis likely to look quite differ-
communication brought new dimensiong to ent to younger people. For example, it is ° .
the activities of the Olympicd since dlmost certain tha§ computer-~asdisted
1972.°2 instruction and computerized retrieval .
. ‘ systems for information will begin to bk 4~
. Twenty years ago ,if one looked in the ubiquitoqs in schools and other JAnstitu- .
,/‘ Readers' Guide to Periodical Literature tions frequented by the young, &s least in .
o under "computing machinesl one would be e more developed nations. ¥For many children .
, directed to."calculating machines," which " the computer will, literally, play a role %
"would be the only major .heading, referring = less than, bg:i close to, that of pareﬂt
to "computers" ., Three subhegdings would .and teacher ‘
be found there, two of which were uses of*
these machines: meteqpolog cal and », + Donald Michael reported what seems ,
military. R obvious:: that the long-range stability of
T . the socia tem depends on a population
, . Ten, years ago |1f one logked in the then of young peop\e properly educated to enteg - .
currdnt volume f the Rea lers' Guide, Tive '  the adult womlN of tasks and attitudes. .
major headings which with "computer" Once, the pace™Nof change .was slow enough
would be found with 36 s bheadings--25 pf \ to permit a comfortable margin of compati-
wh%duewerq.gpplicaticn areas. . ', | bility between the 4dult world and the one , .
’ . . . ¢ YA children were tralhed to-expect. Today,
Five years ago if one looked in the ,. ' \in the a of, compufers, we are not sure .
current, edition of the same publication, . of the agﬁ‘ropria?e kind of education for:; -
. 24 major headings congerning computers the current generation~--certainly not a
. ) wousd be.found with 62 subneadihgs--hﬁ linear projection gf what we were taught’.
: which were application areas. . ) ﬂf 'we do not lodk at the longgzrange needs ' .
. . e+ .of members of our sodiety and’ appropriate-
‘Tne growth has been equnential ly modify our educatinal systems, will.
" have ‘a populawion that 1s more and more C . -
" \ When ENIAC was bip rst built, somé experts ' outgof touch Bgial realities ?nd . S

predicted hat, 10Q¢ s\imilar machines would occupational needs. »

be suT§lcient to £i11) the nedds of the

\ "' \countrya Now the United States has 134,000 Gruenberger reiterated the facgt Qhat ,
?4' ) ompuéers and another 100,000 or so aﬁe . only now, in the 1970s, are computers
. oread, around the rest of the world.?2 In feasible in both size and co&t*for their
the U.S, today,-ten percent of all business, permeationr-of,sgciety. He said: "For . .
T b;ndztures on new plant and equipmenk:is some people, computers have been around '
“ e pgnt on computers and assoclated systems. for all their lives. For everyone, -com~-
' Lo ’ \ . puters will be around‘TPQm now Sn. We
te . Bince the iftrodudtion of commercial must learn to 11ve with them."2
mjuters, the [cos® of calculation has
al more than a hundbed-fold, calcu- Acccrding to a survey of experts which
. ¥.\' lation, speed has increased by a factor of , was conducted by the Institu%s of Electfi-
. 10,000\and space requirements have shrunk qal and Electronic Engineers3® by 1981
to about one-eight-hundredth of their ori- c0mpubﬁrs will be used as the basis ir
. ginal s ze, 26 Improvement willlineV1tab1y medical diagnosis and traffic contreol, .
. ontinue. Already a.fifty pound, $10,000 ab e to receive information through opti- + U F
omputer is avgilable from IBM. . character recognition, and composed of o
) ultra-small integrated circuits fabricated '
! .+ To¥y, general purpose <omputer instal- ysing 61€0t§?n beams and X-ray 11$hography. '
L3N ;. lations in the U.S. have aasvalue of $40.8 Over the folMowing three yearsgicomputer Dol
L billior’. Arthur D. Little, Inc. predicted terminals will become ¢ommon feneral. .
that by 1980 it will be around $60 billion’ | office uge, wh%ch will also benefit rrom .
' .o ' ; . L o
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. electronic data files gnd communications mate as well as tutor \and/or teache
; " ¢ ., network. By 1987 Josephson junctions are Such household computels might wedl
, . expected to revolutionize the central pro- access to a very,large\variety of
» cessing units of large compute while tafnments, and a numbe
‘ mipiature computers may be used to con- circuits to 1inform the
trol artificial human organs. bors when they should 1
. ' on what the youngsters
zven now,~cbnputer ronitorinz-- eme-
tering information from ti sensors.and .
v transmitters embedded in the human body-- IMPLICATION
. keeps recalcitran? hearts beating steadily. » . A .
¢ In a few years they may transmit informa- The present state ¢
/‘ tion about subtle internal states throug soclety and their projecte
-2 computer to a physician, and may exen b future have not gone unnotifed by thds
.attached to parolees or social deviates. whid reflect on the implicat
s . ] . ifl such a world. There are
. " MJames Albus, who worked in-computer issues which have been repeatedly raised
" automation at gpe National Bureau of gbout the impagt of computer
Stapndards, said that "Within two decades aUtomZ;ion’ power’, infividual gp and
+ it may be practical for computer-controll- privacy 3 .
ed factories and robots to produce pir- 4 T .
' <tually unlimited quantities of manufact- Automation
ured-gfoods, and to even reproduce them- ~ . |
. selves at contlnuously décreasing costs." ’ The industrial revolution textered| on
-t Already, introduction of numeripally the supplementation eﬂq ultimat
, controlled machine tools to existing ment. of the_muscles of man &nd akhimal by
» industries can result in productiyity mechanical methods. ,The Computen Revdlu-
increases, of up té 400 percent. tiod went beyond this to the supplementa-
- . ytion replacement of some asgpects o
T PossibI® the greatest impact on dai 1y the ‘mind of man by electronic methods.
life may come from combining’ computers Both changes have had widespread implica-
with sophisticated means of communication ‘tions+on the world of work: 1if not
to form data networks. Yust as the growth replacing people, displacing them, from
¥ industry drew great masses of.people burdensome, tedious and repetitive tasks<-
., ‘togeu‘ier to form overcrowded cities, net' "freeing" 4#hem for more challenging activ-
works and computer-coordinated transpor- ities, whilg_productiviby and cost are
tekion systems may free them again to ) optimized A corresponding ingrease in
e *  seek altgrnate lifestyles in communities ithe alhount of leisure time available to
. of their choosing. By creating fcom- worHinngeﬁple,has_been dug to the
* puter cities" people will soon Be able "decreased geed for hymén ifvolyvement. \
» to enjoy the benefits of urban Jobs, ‘
services and. culture, wherever ‘they . Norbert w1ener tells us that since *
’ li&e 32 ’ - . machines of the future are going to take
S, . : v . ‘uway a lotfmore Jobs from humans, we can no .
., In the Man-Computer Age the computer longer valhe a person by the Jobs he or
will be as ublgquitous as the.typewriter, she does, We have got to v3alue him as a .
the.desk calculator 'or the telephone. . person. 3 -
.Information protessing in the Man-Com- -~ . ‘.,
puter Age will be as easy to use as the Power | \
L telephorfe. A small~sized terminal’will’ N
Yo be. available for ihdividual use at a . Data is power, and computers mean data.
reasonable cost for the function Jdtt . The centralized accumulatiop of data per-
. performs/ and capable of pérforming mits the doncentration gf egormous péwer
mental tasks on,a real-time basis with in' the hands of those with'access to the
the agéilabilitycw a1l the necessary computer., The very existence of sophis- i .
N data. s . ticated computers leads-tb 4 power gap P
N between those trained to use and under- '
. Kahn sees that g? 1980 ‘the interaction stand them, and those who are not.
of man with machine would be carried to-=¢
' the point where the two will be ablk to€7$ v In another sense of power, computers .8
function in a workéng Rartnership in mahy seem sometimes to dictate how, when and
+ creative enterprises, By that date he * \\\what we do, Systems failures for example,
. . said it is likely Qp\be at léast in the can create chaos ahd catagtrophe--we have .
. homes of tha richer families, as a con- . Xather recent examples in"the area of
venient central method of regulating electrical, flower systems, and we have the
. temperature, humidity, various cooking vkvid threat _possible failure ol a
deyices, home aecounting, access té ' ballistic*mis:& system failure. °
-~ mass media and libraries, and so'on. Com- » .
’ }puters may even have tle capability to ndividualit
4 » begin to play surrogaté mother or at - .
* least surrogate baby-sidter and play- This is a value that has been cherished
, . . . v . . L4 * -
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in the WUnited Stdtes since its beginning.
_.Being iRvolved in a sdciety that is wired

tc comrputers means that our individuality

$s altered; at times our essence 1is pared
v to a bar nuhber

. Comput rs are especially useful for
dealing with social situations that per-
tain to pedple 1n‘hass,,such as traffic *
control, [fiscal transactioms, consunef
Zoods; allocations, of resources, etc. J

hey undoubtedly will help to seduce
lanners into 1nvent1ng a society with

more important side effects. 1In
sense, we have not yet felt the
cal impact ‘of the computer.

the same way that perhaps the
impact of the atomic bomb yas
those people who lived since .
Hiroshima and Nagasaki and who are aware
of what happened and what might happen,
the potentially tragic impact on, society
that may ensue from the use of computer
systems will likely come as side effects
and not direct effects. In'the case of
the atomic bomb and the computer, there
{ 1s a psychologizal impact oh 1ndividuals
. in which forces which are anonymbdus
formulate the large questions of the day '
and circg scribe the range of possible .
; ahgwers. 3

/; Consider too that compiuter-based
s ' - knowledge sysbems become essentially t
o unmodifiaﬂle except in that they can !
. grow,*and since they induce dependence
. . and cannot, after a certain threshold
VRS is crédsed, be abandoned, there is the *
' expectation that they will be passed
from one generation to another,’ &lways
) growing. Weizenpaum(concluded:,-
1 . ¢
. Man too passes knowledge from
one generation to another. But
. _because man is mortal, his ${rans-~
. mission of knowledge over the.
generations-1is at once a process, N
‘ of filtering and accrual. Man '
doesn't’ merely pass knowledge, he -
‘. ‘rather regenerates it continuously. .
Much as we may mourn the erumbling
of ancient civilizasions, we know
nevertheless that the glopy of
man resides as much in the evolu-~
< tion of *his cultures as in that of ™
~ his brain. The unwise use of -
ever larger and ever more .complex
. computer systems may well bring
. this process to & halt. It
‘cowld well réplace the ebb and
. floy of culture with a world , .
' . without values, @ world in w%ﬁ;h
*. what counts for a fact has'long
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They are so useful in these &reas that “

_.showed man's pationality to be an illusion
Man's view of hinself  is continually being

" reason we cannot go back iz that We can

- seventies is less likely to be &ne 2actual .

4
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ago teen dete"mined and forever fired}Q

0 L3
, Herman iaun mzde some strong stetements
concernihg the potential pervasiveneSSsuf !
the computer--strong statements, but ones . !
reflecting’?areful consideration: :

<

~
As far as I kngw, degpite map
popular and scmetimeg expert state- i
ments “¢ the contrar}, nobody ‘.as "
demonstrated ‘ary. intrinsic limits
to what the corputer can eventualily.
do in simulating cr surrassing
human capablilitdes. , There is a .
clear capabilit, for nimicking the
appearance and characteristics
not only of sych human activities ’
anaivsils, falculation, and playing

meee, but of activities which have -
a large aesthetic, emctional, or *° ¢
seemingly intuitive contént...Ir is
.y personal ~conjecture, and cne
which personally always depresses

me as vell, tha?v by thg end ofi the
century, if not ty 1980, the experts
will have concluded that the computer

gn <ranscend hupan beings in every
Fractical.aspect. T do riot know

what this reans in teras of philcso-~
thy,religion...and e?ﬁ" the demro-~", .
cratic way o 1life.. . .

\
i
1

Tine after time science has lec us §o°
insights that, at l=zast when viewed super !
dcially, dininish man: Copernicus
removed man from :he centep of the uni-
verse, Darwin removed him from his placg
séparat= from the animals, and Freud

narrowed, buy at the sare time perhap

made more accurate. .
When asked if man is-changing his . \

envirenment beyond his capacity to adjust |

to it, Norbert Wiener said:+ "Fhzt' is the, . ES

$64 question He's certainly chauging it

'greatly, and if he 15 doing it beyond his.
capacity, we'll know soor. endugh; or we' .
won't kmow--we wentt be/here He alse '

said that the use of compu&ers is irrevoc=-
able. It is not morely the fact that the
computers are being used. It is the fact
that they stand ready to be used, which' is
tne real difficulty. In other.words, the

being used.

1

|

!

never destroy the possibility of computers
The most important aspect of k

the late

1
technological developments of the next .
decade than an increased understanding of
what the emergence of thé coming technol- )
ogy, the post-industrial culturée, and the \
computer age s 1ikely to mean. - ”;~ =

’ {
Many of the people who will first live- '~ -
in thiy kind of “orlq are alive today.

The predicted hundred-fold inzrease in
the automatiom of information bty 1987 -

» L. O ® \
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v , B CONVINC}NG JEACHERS THAT THEY CAN COMPUTE ! ) ¢
. . { ,
’ ‘ : ‘
"y Stuart A. Varden . )
Teachiers College, Columbia University, New York, New York 10027 . \\
. ! '
. . Recognizing the importance f developing widespread computer literacy in our society; it 1s apparent
N that qualified instructors .of computing are needed in large numbers at all educational levels. The paper
N (1) identifies an available labor §ource. (2) discusses a perspective toward computing which treats com- —
puting as a fdndamental humap activity, and (3) presents .an approach to the teaching of basic computing
concepts which is being used in the computing literacy course designed for educators currently offered at
’ Teachers College, Columbia University. Finally, the author argues that the major role of computing in
education ultimately may be its contribution to the devglopment of general problem defining and solving
skills. ) ¢
Iy S . . . % =
- Just as Molierg's bourgeois gentleman was this aréa. 4 The consequences are predictable. To
delighted to learn that he had been talking prose put it bluntly, today's teachers are as a group,
. all of his life, so it should be a pleasure for embarrassingly computer naive. *
K people to.learn that they have been computing all ’
' dlong. N ¢ \ .
. - ‘ ot ‘ AW An Untapped Labor Source Is Available
Everyone Agrees That Computers Are Important So what do.we do about it? One answér is to
. simply wait. A new generation of teachers who have
Computers have become such an integral part grown up with computers and take them for granted
of the workings of ,our socigty that no one seri- will surely replace the current generation.
ously disputes thei portance. ¢n fact, most . ’
people would agree that they ought 'to krtow some- But if formal schooling is to be the primary
> thing about computers even 4f the great majority means for transmitting computing awareness and
s of the public continues to be ignorant of them. - skills, can we afford to rely on this process of
. o Nevertheless, the“wgcessity .for a computer liter- attrition? Without suggesting an answer to this
ate society has been Yonvincingly argued on many question, it is emough to point out that more ac- ¥
occasions, and can be assumed to be a worthy tive opportunities currently exist. Since many
social goal. ) school systems throughout the country havesbeen ex-
gﬁv; ‘ . periencing either .declining pupil enrollment or
- s Perhaps the most commnly heard recommenda-~ .geviere financial pressures requiring personnel cut<
tion as to the target group and setting for backs and teacher training institutions continue to
. . bringing about computer awareness has been the producé graduates in great numbers, sn oversupply
junior or sentor high $chool studfnt in a stan- of classroom teachers has resulted. ° This is lead- |
* dard schpoling situation. Although the validity ing many teachers to seek-new career patterns with-
of thl%~recommendat}onﬂbsn be..argued, there is no in education which will place them in a position
L arguing the need for qualified “teachers "if gen- where their services gre more likely to be in de-
i etal computer_literacy is to be realized. Cur- mand. For these people computing may well become
. reatly, the responsibility for delivering com- an increasingly attractive alternative. As evi-
puter instrugtion at the sdcondary school level dence of the new demand for computing skills in
. . usually €alls on a member of -the mathematics or, education, a recent study Sponsored by the National
science department; since the knowledge of a more Science Foundation hss projected that eyery public
quantitative discipline is thought to better secondary school in the United States will have a
equip one to deal with computers. Thus, the poor Computer or computer capability by 1984.
*  teacher spends a summerescradbling about trying . . . ° T .
- to bone up on computers. Alternately, a computer Of course, we would like to have teachers -
professional is recruited who may have little or driven to computing by other than strictly econom-
no teaching background. This lack of qualified ic necessity. There is no disputing that the fleld
. instructors is not surprising in view of the. possesses substantial intrinsic interest to chal
fact that only two states currently recogniz lenge & large number of those who allow themselves;
computer sciences as a certifiable subject matter to become ynyolved. This, along with the afore-
[ area at the secondary school level. Understand- mentioned social importance of computing mentiqne
ably, there has been'relatively little incentive earlier, add further attractivefess'to the comput- .

ing field.




Jlikely to lead.to faiIure.
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Teachers Are Computer-Shy

1f computers are so attractive and important
then why aren't more teachers striving to learn
about them? The answer is simple: compufé€rs tend
to intimidate pevple who know nuthing about them.
More specifically, people generally feel that they
do no# have the background or aptitude tb master
what they perceive to be a Righly technical and

' specialized area, dnd therefpre do not subject

themselves to an experienct’ that they feel is
This feeling of inac-
Lessibility go computer understanding has ?een
perpetuated by the popular press and those lwho _
wish to maintain an elig!st view of the field. Of
course, such misgivings ave largely unfounded. .
There is no reason why the vast majority of teach-
«rs .annot grasp basic computer concepts with
ease. They simply need to be cdnvinqed.

.
. -

What One Colilege Is Doing

The remainder of this paper discusses an ap-
proach to introducing basi; computer concepts
which is currently being employed at Teachers Col-
iege, Columbia,University in its computing litera-
cy course. The course, designed primarily as a
first course in computing for a wide cross section
of practicing educators, is intended to overcome
prevalent fears concerning computers while expos-
ing students to the great richness of applications
and broad implications of computers in our world.
Besides providing a basic overview for those who
wish'only a general orientation to computing, the
coursSe also serves as an entry to the College's
master's level Program in Computing and\lducation

. This new program is specifically tailored for ndi-

viduals who wish to make effective use of com-
puters in educational settings. In particulat,
one branch of tha program is concerned with pre-
paring instructors to teuch computer prograsming.

.- O .

A Broadbased Approaeh to Computer Literacy *

One of the common problems with much intro-
ductory computer instruction is that ft begins
with the computer itself. That is, someone tries
to get students to understand what a computer does
by describing what.a computer is and how it oper-
ates. This is a aeemingly “reasonable approach.
But to the hesitant neophyte, who feels a bit un-
casy when confronted with a hand calculator, expe-
.rience has shown that the mere mention of such

‘terms as arithmetiE7logic unit, object code and

operating systgm often results in confusion and
frustration. That is not to say that these and
similar concepts are not fundamental to computer
literacy; the difficulty ig ‘that’ such structural
and tec nical aspects of the coizuier are pre-
sented foutside the context of thé /student's every:
day life. And when students can find fio suitable
conte for their education experiences,\thny
feel that tkeir studies lack relevance.

» y

FER [ A
Making Computers Rélfvant -

When attempting to donvince students who have

no plans to enter thg computer field that.computers
LY »

. o " 55%
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are nevertheless important to kmow about, the argu-"

* ments generally run something like this: computers
are important because they cempute gas and phone
bills, process census data, predict who will win
elections, control the operation of facuories. make
moon landings pbssibie, and when improperly used
may* create many gpersonal difficulties and inconven-
iences. In other words, computers: are relevant to
everyone due to their increasingly.pervasivé (some-
.times insfdious) impatt on our lives. o
- *

But this is an un ecessarily passive view and”
does not set a tone that encourages students to par—
ticipate in computin%ractivities. Instead, a more
positive approach is 'to view'computing as a funda-
.mental human activity in which all people are ac-
tive participants. According to this general per-
spective, computing means the ‘systematic analysis,
planning, performfng and evaluating of well speci-

- fied tasks.' This procedural or algorithmic inter-
pretdtion of computing makes computing cotfmon to *
everyone. We all regularly perform routine tasks,
such as tying a_knar or driving a car, without giv-.
ing the procedures and subprocedures by which these
tasks are accomplished any conscious consideration.
Nevertheless, the performance of these tasks did
require formulatidn and. solution at some point. We .
need on1y witnéss a child struggling to master a '
task which will later become routine to be con-
vinced of this. Thus, it is this universal proce*
dural view of computing that _gives computing its
overriding relevance. >

Computing-Literacy Versus Computer Literacy

The universal computing perspective just de-
scribed placés computing at a level accessible to
everyone. By adopting this attitude, students are
introduced to computing in a manner that omphasizes
their participation while deferring any_ discussion
of the computer itself until] it has been properly
motivated. As a result, students should gain con-
fidence in their’ ability to master computing skills
once ;hey realize that they “have been skillfuliy
computing nearly all their Iives.

b

When iz does become apﬁ%opriate“to?introdpce
computing via the cdmputer, it can be simply, viewed,.
at least, initially, as nothing more than a rather .,
special instance of the general computing concepts
that already has been developed.” A computer system,
thep,’ becomes a mechaniéal device for carrying out
computing activities while the specific system com-

L)
ponents can be. explained in terms of theig func-
tional contribution to these activities. Once stu-
dents become more comfartable with basic computing
concepts, it will be much easier fo demonstrate how
‘these‘cgncepts can be combined with the powerful
information processing capabilities of the modern ) o
compmter system to create modes of conputing that . '
nos only extend but are qualitatively'different
from ptocedures cormonly performed by humaps.

Y .

. “

-

N An Approach to Teaching ﬁast Qmput’iﬂégncgpés R
* ——— N v

The distinction between comguting in general’ i
and tomputing via the computer has beon particularly -
useful in designing the diteracy cdursd gurrently
dffered at Teachers follege. A few words about the .
student body might be illuminating at this point.

A v
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Teachers College is a graduate school of educa-

tion. The great majority of its’students are or
have been practicing educators and are  thirty or
older. This means that the idea of a computer'
vas not commonplace during théir ﬂgxmative years, .
and 13 srill shrouded in mystery for many of them.
‘Ercouragingly, “the strategy of associating com-
. putfr func;ions with routine huhan activitleg H%s
beén generally well received. .

+»
.

.
.

-
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: Some Instructional Ideas
Before discussing the manner in which spe-
cific Computing concepts can be introduced, the,
author would like to offer a few Instructional ‘
idegs that have proved to be helpful in developing
and maintaiping student interest, and have pro-
moted a Lunfident fee%}ng toward computing activ- _
ities.

.

. . -

Use analogies to tie what you are
trying to get students to-understand
with what they already understand..

4

Idea 13‘

v

-

A major consequence of viewing
computing as a fundamental human
acoivity i$ that it makes it possi~
ble to ‘introduce' computing concepts
in the ‘context of everyday activi-
ties known to’everyone.

: 'See if.ydbu can get‘students to dis-

cover the necessity for someéthing °
and then, invité them td invent it.-

. s .

.

JTne'point here is to emphasize the
functional ‘characteristics of a-given
computing concept and to motivate its
existences by showing how ig contrib-
utes to the solution of a problem in
computing, 'For example, a language
translation process becomes necessary

R lwhen one wants to write programs in
a-language suitable to a 'given prob-
lem, but realizey that computers can

' . ‘ execute only machine language. Thus, .
, compilers and interpregegs are moti-

: - vated., ‘.

.

-~

Idea 1IT1:

L SNy

vary instructional media -ahd acdtiv-
Ities. .

- -

Nothing leaves 2 gtudent in a more
passive frame of; mind than a Straight
lecture approaz? to. teaching. Stu-’
dents generally/ find a courseﬂt .
stimulating whén there is a v %

.- of styles of activity. It is partic-
' ularly beneficial in & computing
,literacy course to get students doing
something on the computer early in
the course. ,
Use anonymous feedback exercises as a’
way of assessing class progress in’the
course.

. Begin each class session with a
short quiz on a couple of the maiq

A

LRI

v

" when atCempting to arrive at a clear an

ug session. Have
ge with and mark,their
aPér as you are goinﬁaover~
Tally the number right
and vrong for eack question. The point
is not to evaluate individual studént
pexformance, but to get feedback on the
progreds of the clase as a group. Thus,
concepts not well understood by the
class ean be identifiéd and reviewed on
the spot before new material is pre- o
. sented.

¢

A

.

-
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Pre-Computer Computing Concepts .~
\
We now turn to‘the manner in which basic com~
puting concepts wmight be introduced. ~ The presenta-
,tion has Leen intent.ionally designed to be independ-
‘ent of the computer itself as diséussed earlfer and
should not take more thdan two class sessiond. The
major concepts that the pre-computEr portion of the
coursge introduces are sumnarized below:

1y

Al

LY

the general notions 3f input, Brocess and

outgut'
/.

~
.

T (2\ thé concept of a- task and-the problem defin-

- fﬁ%mand solving activities leading to their
f

uLation, . ' o
(3) the concept of structuring complex tasks as
an integrated system pf more manageable sub-
-~ . tasks; *
N . b4
(4) the conCept .of a procedure-viewed as a yell
defined sequence of operations leading to .
" . the aécodblishment of a task; -. ‘.
- . * ’
(5) the d sirability of describing a procedute
to fa¢ilitate person-to-person commonication”
- leading to the need for a notational conven-
tion or programming language; !
. {(6) the concept of a progtam as a‘represen%ation
of a procedure in terms of a particular pro-
, . graﬁminé language;
L]
., the development of.triteria for'evaluating .
progran performanbe and“suitability. .
. — .
N
A useful method to gllustrate the- cqncepts
given above is~td ‘select a cogmonly performed task
and to Subject {t to critical analysis’, This* -
develops an appreciation for how a task can be e
better understood when it is broken down ifto more
¢lemientary” components. -Once a task has been‘ o,
selected’ the instructo % can play the role of "ro-
bot” and challenge the class to teach him/her how
-

. to perform the.tdsk. Whether the task is to boil ~
sn egg or look up the meaning(s) of a word in a
dictionary, the class will quickly encoupfer a
variety of perplexing but Instructive dngiculties '

compre-

henvae procedure which, when performed by the
robot, will accomplish the task Here are a few

examples4 A

. ~

{1) What constitutes a weli-defined task? -

0




In a similar vein, compusing should have spe-
- cial relevance for educators. This is because com~
puting focuses on the Qrocesses°by which tasks are -

- . .

(2) Can a%l well-defined tasks be performed in .
utine manneg? y

. il/*
. 43) What elymentary bperational structures

. )] analyzed and performed in cohcrete operational terms.
’ (instruction set) are to be, assumed? . As educatérs séek to help students be more adaptive
i ‘ . . to an incregsingly complex and changingeworld, addi- .
. (4) 1Is it possible for a procedure to produce tional emphasis will have to be placed on metHods of
correct zebults (output) when appllied to dnquiry and ,problem defining and solving skills. P
one situativn (input) but 1ncurrect results Computing provides ‘an excellent framework for the”'

when applied to a different s»ituation? development of those skills.

. ¢

In addition to addressing problems at a strict-
ly operationai level, ‘computing has the fascinating
potentiil of<contyributing to our understanding and Z,

1s it possible to prove a procedure cor=
rect? .

. . . A

{6) How can 4 procedure be modified so that it
can;be applied to a broader class of prob-« -
- - lems, that is, how can a procedure be made -

development of interpersonal skills. It is widely
recognized that the successful. implementation and |
operation of any complex computer-based system

» N S gePeral? . . . depends in large part on the manner in which inter-
C . " personal relations’ are handled. Each person in-
-. (7 Can two differupt procedures be "function- - volved with the system must have a realist'ic per-

ally equivalent" in that they always pro-
.duce ideftical resulgsewhen applied to the '
wame input? | N .-

ception 0f his/her responsibitities and must be’
v willing to make personal concessions if effective
progress 1§ to be'made. This requixes gqod commu-
. nication skills and the ability to work well with = _°
" people ig a team effort. Many other non-complter- -
based activities are similar in this respect. Our

- L .

What 'factors should be takegn inte consider- ¢
ation when ‘evaluating the performance of a

. LW

. .
Probably every high school geomelry student
has’quustioned why it is important tb know how to
+ prove that a {riangle is isoscele$, given that two
of its angles are equal. The answer, of fohrse, is
that it isn't important in itself, but an under-
, stunding Jf the discipline of geométry is valuable
because it develops ouy ability to reason d%@uc-.
tively. More geterally, the primary rationale for
geometry in the high school curriculum is.that it

~

’ )rocedu!‘e? - > society, indoubtedly willsplace fmcreased valpe on |
« . . ‘ ’ , . such joint prgblem solving behavior” in the future. .
* One outceme—of—such an exercise irvariably \ e 7 : Te
‘results: the ‘class gains new respect for the coq-—~~——-'—”""'—' . a 4 .
siderable subtly and complexity that characterizes < Selected References . . . o
, person~to-person cogmunication as compared to - co ) .
. person-to-macﬁine communication. Studgnts are . 1.- Kemeny, John G.* Man and the Comfuter. New'
often surprised to discover that communicating with | York: Charles Scribner's Somns, 1972. °
+ machined is a ragher straightforward activity once . . h
. you understand what it is that you wish*to communi- 2. Minsky, Marvin. "Form and Content in Com~
cate. Addressing a computer system, thep, boils  ? puter Science." -Journal of the ACM 17, 2.. ' ’
. down to ledarning the operational characteristics . . P i
-.: and conventions which have been designed'into it; . 3. Nelson, Theodore H. Computer Llh.’ Chicago: ' LR
ha¥dware -and software subsystems. When students Hugo Book’ Service, 1974_: . , .
understand this, the transition from computing in - - ‘ . . - <
general to computing via {he computer becomes a 4. New Educational Technology. Cambridge, Mass.:
.. natural one. . ) Turtle Publications, 1973. . .
o ~ - s
R . ’ ., 5, 'Papert, Seymour.  "A Cbmpdﬁbr Laboratory for T
Comput ing as the New Geometry . Elementary Scﬂools." Computers and Automation

21, 6. S

1 - .

6. Ta;lor” Rabepr P. "ComputerlessACo‘butlng for
Young.Children®or What to Do Till the Computer

, Comes."' World Conference on {omputers in Edu-
"aation. New York: American Elsevier Publish~’
. + ing, 1975. . 'A" - - s

. ’ . . -
7. Topics,in Instructional Computing. . Hanaver,
i N.u.‘:‘= SIGCUE. 1975. i

°
..

- L
- ., provides a {ghiclc for transmittidg a powerful . . R . . - »:
ekill, - . . +:8, Weinberg, 21d H,//The Pgychol}dgy of Computer -
< .. - - N Programming. . New York: ‘Vap~Nostrand Reinhold,
- J 1871, - - ST
-
* ~
G e ) . ’ . B P B Ve
- ° S L} . A - .
. 4 - .
. . ? [ ]
o . . . . > . * )
. ~ ° , “'a .
. = )
3 PP . . , , . “ .}" .~ - -
- y -
LY . : * AN ¥ ) ) - - ~
. . ] cr .
. . . . / , "/?}“ i . - . PR
,,‘/‘ + . ) N . '.: - L
- [ . ,£~ - v o ) . 1
L e e 558 C : PR .o '
2y .~ - 4 : - * - - ' 3
\) N K ' . Al . \ . -
ERIC: .Y 0 . PRI »
. . - o 4 . - "
. h L v . ' y
- P . ¢ ] '

r




